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THE SHOCKING DISFIGUREMENT OF THE SUBWAY. 

The first impression of American visitors to the 
a tity of London is one of astonishment that in a muni- 
Be ality in most respects so well governed, such free 

‘ be given to the advertising bill poster. 
busses, and above all the station walls of under- 
railways, are so plastered with hideous ad- 
te that the metropolis of the world looks to 


fy 


: . ® 

: the building of our splendid Subway it was 
"4 of frequent congratulation that the Rapid 
i Se eehemtonees and their engineers had given 

vs ee a large Share of their attention to the question 
Pag ae if ‘Artistic Appearance. The various photographs 
Then Were published in our journal during the con- 
of the road, showing the station interiors, 

» the igen of much favorable comment, and 
+ Aigo weeks preceding the opening of 
the citizens who, by virtue of their passes, 
opportunity to ingpect the system and ride 
cars, were unanimous in their praise of the 
simplicity, Pikias beauty fand hygienic excellence of 
the - tiling in which the station walls are fin- 


Hai 


No sooner, however, had the road passed into the) 
hands of the operating company than every station 
‘was invaded by an army of bill posters, who proceeded 
to distribute along the walle of the station from end 
to end, a lot of miserable gilded tin frames, each con- 
taining a specimen of the lurid color work in which 
the bill poster delights. We have no quarrel whatever 
with this last-named gentleman; he has his place 
and a very useful one in the economy of modern life, 
but never, we think, did his zeal carry him so utterly 
Prot outside of his lawful province as when, “rushing in 

~ where angels fear to tread,” he transformed every 
: ene of the artistic walls of our Subway stations from 
thing of beauty into the cheapest kind of billboard- 

Judged from the sanitary point of view the intro- 
@uction of these tin signs is about the worst thing 
that the Interborough Company could have done, 
There is a natural prejudice on the part of a people 
as fond of fresh air as are the citizens of New York, 
agaifist underground travel as such. In the early 
- days of the struggle of the principle of Subway con- 
Sh struction for recognition, the writer, who was ever an 
Biot: earnest advocate of the new road, found that this ob- 
> Jection was very widespread, and even at the present 

time there are many people who have yet to be taught 

that the air of the Subway and its general hygienic 

condition are not unhealthful. The germs of dis- 

ease love dark corners and a damp atmosphere, and 

r it was largely because the Rapid Transit Commission- 

és ers recognized the necessity of building the station 

platforms and designing the station fittings with a 

view to securing good hygienic conditions, that they 

decided to use tiling for the walls, and to make these 

walls as plain and free from projecting ornamentation 

as possible, so that dust and dirt, those great harborers of 

disease germs, might have as little place of lodgment 

as possible. They even carried the principle so far as 

to abolish the sharp corners where the walls meet the 

platform, the tiling at the base of the walls being 

rounded off into the platform so as to admit of easy 
cleaning. 

In view of these facts, we cannot conceive of any 

means by which the Interborough Company could have 

. $0 effectually undone the sanitary work of the engi- 

meers as by leaning these miserable tin pictures, with 

their moldings and angles and corners, against the 

walls, anton covering up the corners, and providing 
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| mesting place for dust, dirt. and disease. 
‘upon the artistic pan- 
the walls, it is hideous. 











of an American like one big blistered abomi- 


,rors are determined again after 
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ing features of the stations is destroyed at once, and 
the platform spaces look like a tenement house mov- 
ing, before the pictures have been hung. 

Surely this magnificent city of ours bears sufficient 
evidence of the blighting effect of purely utilitarian 
and mercenary tendencies as against considerations 
of good taste and artistic sentiment, without this last 
and most splendid of its engineering achievements 
being so pitifully belittled and cheapened. 

The burden of the public indignation which is being 
felt at this desecration is entirely upon the shoul- 
ders of the Interborough Company, for the public will 
not be surprised to learn that, when the question of 
advertising was mooted, the Rapid Transit Commis- 
sioners, and the Chief Engineer and Counsel of that 


body, protested bitterly against the very thing that 
has happened. Of course, the tin pictures are there 
because “there is money in it”; yet we cannot but 
think that upon mature consideration the Interbor- 


ough Company will feel that the hundred thousand dol- 
lars or so a year of revenue derived is after a!l a most 
pitiful return, in view of the degradation to which 
this. great municipal work has been subjected in the 
very hour of its inauguration. 
———_——_ -—+-0 

RARID ACCELERATION OF THE SUBWAY TRAINS. 

The average speed of the express trains on the new 
Subway. will, for the present, be about 25 miles, and of 
local ‘trains 18 an hour, including stops, and the maxi- 
mum*ispeed of expresses between stops will be 45 
miles.per hour. “The average speed of local and ex- 
press trains will exceed the speed made by the trains 
on any elevated railroad. Now the only way in which 
such a high average speed as this can be maintained 
is by providing a very rapid acceleration of the train 
in starting, and, of course, a rapid: retardation in 
stopping. The powerful motor equipment provided is 
capable of accelerating the trains, when they are load- 
ed to their maximum capaeity, at the rate of 1.25 
miles per hour per second in starting from stations on 
level track. It is stated by Mr. L. B. Stillwell, who is 
responsible for the whole of the electrical equipment 
of the Subway, that to obtain the same acceleration, 
if the road were operated by steam or electric locomo- 
tives, would require a drawbar pull of 44,000 pounds, 
which is equal to the maximum effect of six of the 
steam locomotives that were used on the Manhattan 
Elevated Railway. To secure the same acceleration 
with standard-gage passenger locomotives would re- 
quire two of the latest Pennsylvania Railroad type, 
Which latter would weigh together about 250 net tons. 
In the Subway express trains of eight cars, the neces- 
sary tractive effort is secured by equipping five of the 
cars with two 200-horse-power motors apiece, and the 
total addition thus made to the weight of the train 
aggregates only 55 net tons. Evidently, then, if the 
work had been done by locomotive, it would have 
been necessary to employ a lower rate of accelera- 
tion for express trains. This could have been done 
without sacrificing the average speed by using a high- 
er maximum speed between the express stations, the 
average distance between which is approximately two 
miles. In the case of local trains, which average near- 
ly three stops to the mile, no considerable reduction 
could be made in the rate of acceleration without ma- 
terially reducing the average speed. The increase in 
the weight of local trains, due to the motors, is 33 net 
tons, and to obtain the necessary adhesion and accele- 
ration, if locomotives were used, would require a load 
of eighty net tons upon the driving wheels. This 
comparison serves to illustrate very forcibly the ad- 
vantages of the multiple-unit system of electrical con- 
trol under which the Subway trains are run. 


--+°-> 
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SCALE DIVISIONS AND ERRORS OF GRADUATION. 

In a paper recently presented to the Académie des 
Sciences, M. G. Bigourdan, an eminent astronomer of 
Paris, brings out some new points relating to the grad- 
uated scales of different measuring instruments, and 
the errors which may be due to the same. In the high 
class instruments, the division of the graduated scales is 
generally made upon silver. This metal gives a clear 
eut by the point of the graduating machine and thus 
furnishes permanent lines which can be set with great 
exactness. But as the metal is expensive the circle 
cannot be made entirely of silver, and a cheaper metal 
is used for the support, into which a thin plate of sil- 
ver is inserted. Brass or bronze has been generally 
used as the supporting metal, but for the larger astron- 
omical instruments cast iron has been used for a long 
time rast, in spite of the fact that it is not very homo- 
geneous. The divided circles all have errors of divi- 
sion and these are determined very carefully with the 
instruments of the observatory. Generally a number 
of operations are carried out so. that by averaging the 
results the error of each line of the scale is known 
very closely, and afterward it is supposed that these 
errors remain always the same. However, if the er- 
a number of years, the 
results which are found sometimes differ from the 
former in a considerable proportion, and we must 
come to the conclusion that the hypothesis of perma- 
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nent errors of division is not verified by experience, 
M. Bigourdan considers that this variation is due sim- 
ply to the influence of temperature changes, even inde- 
pendently of the non-homogeneity of the support, [7 
we consider a circle formed of a solid cast-iron frame- 
work at the periphery of which a silver band is in- 
crusted, this band, which is thin and malleable, is evj- 
dently obliged to follow the temperature variations of 
the cast iron. The expansions of iron and silver, ex- 


pressed in microns, are 20 ~ and 11, per meter and 
per degree C. respectively, making a difference of 9u., 
As io the greatest variation of temperature during the 
year, it exceeds 40 deg. C. in this climate. In a cireu- 
lar scale of 1 meter diameter, for instance, the differ- 


ence of expansion of the silver band with relation to 


the iron would reach during the year the value 9 7 
x mx 40, or 1.13 millimeter. This is the elongation or 
contraction of the band in passing from one season to 
the other. For the errors of division to remain perma- 
nent, each point of the band should be displaced in the 
ame radius, but this condition is only obtained excep- 


tionally, seeing that the two kinds of matter which 
react upon each other are not perfectly homogeneous, 
and because the silver band cannot be fixed at all 
points alike. In the circle in question of 1 meter di- 
ameter, the angle of 1 dec. corresponds to an are of 
2.43:+ length. At the supposed degree of approxima- 
tion, “. 0.lidec., the errors of division will only re- 
main invariable if the lateral displacements have been 
below 0.244, which quantity is about equal to 1-5000 
of the total change of.length. In the case of brass or 
bronze supports these difficulties are nearly all sup- 
pressed, as: the expansion coefficient of these alloys.is 
scarcely below that of silver. Cast iron should there- 
fore be rejected as a supporting material, and brass or 
bronze preferred. But it is still better to make the 
circles of a single metal which should be cheap and 
not easily tarnished, capable of a good polish and of 
giving a fine line in the tracing machine. These con- 
ditions seem to be fulfilled by nickel and certain kinds 
of nickel-steel. 


—t> -0- a> 
A NEW METHOD OF OBSERVING THE N-RAYS. 

In a paper recently read before the Academie des 
Sciences, M. Blondlot indicates a new method of ob- 
serving the effect of the N-rays. It is easier than the 
previous methods, and does not fatigue the eye. It 
indicates the N-rays or the new heavy emanation 
which M. Blondlot has recently discovered. A differ- 
ence in brightness of a spark or flame is not used here; 
but it is only: required to see the appearance and dis- 
appearance of-a luminous line upon a background 
lighted by a complementary color. To carry out the 
experiment, a streak of calcium sulphide paint is 


brushed upon a piece of rough grained white card- 
board. It forms a line 0.004 or 0.01 inch wide and 1.5 
inch long. The sulphide is insulated and then taken 


to a dark room. The latter is provided with a dark- 
lantern containing a gas-burner. It has an opening 
in one side which is covered by an orange-yellow glass. 


The lantern is placed at 6 or 8 feet from the card- 
board, and thus gives it a yellowish light. The flame 
is turned up or down during the experiments to regu- 
late the light on the screen. At first the flame is 


made very small and the blue phosphorescent line of 
sulphide is observed on the yeilow ground of the 
cardboard. By slowly turning up the flame a point is 
reached where the sulphide becomes quite invisible 
upon the yellow background. This point is reached 
when the orange-colored light, which is reflected by 
the sulphide, combined with the blue rays which it 
gives off by phosphorescence, form a tint which is 
almost white. This tone gives practically no contrast 
with the yellow background and is hence invisible. 
After carefully regulating the burner until the sul- 
phide line disappears, the experimenter holds his head 
perfectly still and the N-rays are thrown upon the sul- 
phide. Now the blue tint re-appears. When the N- 
rays are thrown off, the streak disappears again. Care 
should be taken to avoid making an undue effort of 
vision, which might give rise to physiological and even 
physical effects. Just as Helmholtz remarked that the 
ear needs to be educated in order to separate a sound 
into its different component sounds, so in this case we 


need to adapt our organs to a special kind of work 
which is quite different from the ordinary. 
ccicibian cel idiansicainaagalaaaemiaiaiials 


The success of the experiment of introducing the 
Guatemala ant to combat the cotton-boll weevil, which 
has been undertaken by the United States government, 
was threatened by an effort to have the courts inter- 
fere. A large Texan plantation owner named Ross 
took the matter into court, to have Dr. Cook enjoined 
from bringing these ants into this country, on the 
ground that they would in all likelihood become a 
greater nuisance and a more serious menace than 
the weevil. He claimed that the ant was very fero- 
cious, and would make it so disagreeable for the cotton 
pickers that it would be difficult: to get them to go 
into the fields. The court refused to entertain this 


view of the matter, and declined to grant the injunc- 
tion asked for. 
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THE PERSONALITIES OK PROFESSOR AND MADAME 
CURIE. 
BY DANIEL BELLET. 

The attention of the entire scientific world is at 
present directed to the grand discovery of radium and 
the immense domain that seems to be opening up to 
science from the detection of those mysterious radia- 
tions which, according to M, Curie, we may now ex- 
pect to find in almost all substances, but doubtless to 
a much less extent than in radium. The two physicists 
to whom we are indebted for the discovery are attract- 
ing the notice of every one, and the more so in that they 
afford an example of a most interesting and touching 
collaboration, since it concerns a husband and wife, 
both of high scientific attainments, who aided one an- 
other with their efforts and knowledge in the arduous 
path that finally led to the production of pure radium, 
and the discovery of the phenomena that are now en- 
grossing the minds of most of the physicists of the 
world. 

Under such circumstances, it may prove of interest 
if we give a few details of the life of these two 
coadjutors, of their past, and of the manner in 
which they came to associate their existences, each 
finding in the other that love of science that forms 
the basis of all their labors. Let us say at the outset 
that what dominates the personality of these scientists 
is a modesty and simplicity that would amaze any one 
who should pay them’‘a visit in the simple 
little house that they occupy in the outskirts 
of Paris. 

Since M. Curie’s name figures so promi- 
nently in all high-class scientific publications 
as well as in the daily press, we might ex- 
pect on a visit to him to be confronted by a 
man alive to the importance of his labors 
and showing a very natural pride in the dis- 
tinction conferred upon him by the award 
of one of the Nobel prizes, after that which 
had already been accorded him by the 
French Academy of Sciences. But, on the 
contrary, the man who receives us is a 
bashful individual who seems to be ac- 
tually astonished that any one should take 
the trouble to come to visit him in the some- 
what obscure quarter in which he dwells. 
This is along the fortifications of Paris, 
upon a boulevard which is traversed by but 
few pedestrians, and upon which carriages 
are very rarely seen, and very far back of 
the Observatory. The house has but a sin- 
gle story above the ground floor with only 
three windows in it. We are received in a 
very plainly furnished parlor, and perceive 
that the two occupants of the house live ex- 
clusively for science and attach but slight 
importance to material enjoyments, at least 
at present; for although one of them is a 
functionary of the State and the other of the 
city, they receive but quite a small salary, 
since even the most learned professors are 
not usually paid much in France. 

Mme. Curie and her husband are two 
workers who haye traveled life’s pathway 
in toiling with untiring energy; and if we 
look backward at their career we shall per- 
ceive at every point of it that perseverance 
in labor which was to lead them to the re- 
nown that they now enjoy. 

M. Curie is a Parisian and the son of a: 
physician, and for this reason evidently he 
must early have had instilled into him a love 
for science; for physicians constitute a class 
of people in France who are distinguished by the 
breadth of their views and their learning. M. Curie 
was born in 1859, and is consequently about forty- 
five years old. 

After M. Curie had finished his preparatory studies, 
he immediately began scientific researches on his own 
account. He states that his persoual labors were be- 
gun in 1879, when he was twenty, while ordinarily a 
young man of that age has neither the maturity nor 
Volition to do anything but learn. In stating this fact 
to me, M. Curie preserved his modest and somewhat 
timid demeanor, just as he did when he said to me that 
he had really “not many scientific titles,” but was 
Merely a licentiate and doctor of sciences. 

M. Curie remained chef de travaur until 1895, when 
he was made professor of physics. But the man who 
had begun to make original scientific researches while 
he was but a simple preparator at the Sorbonne lost 
none of his ability. 

In 1895 M. Curie was made professor of physics and 
chemistry, the epoch at which he met her who was 
to be to him not only a companion, but a valuable co- 
adjutor, and whose personal work was even to lead M. 
Curie to partially abandon his researches and enter 
upon a new path. 

Mme. Curie is a Pole. Marie Sklodowska was born 
at Warsaw in November, 1868, and is therefore a very 
young woman. She has a sweet and intelligent face, 
Which has not become forbidding through the dry- 


It must be said, indeed, that 
she is not only of a race, but of a family in which 


ness of scientific things. 


science and learning prove forbidding to none. Her 
father, Ladislas Sklodowska, was a professor and at 
the same time an excellent naturalist, while her mother, 
Bronistawa Boguska, was principal of a boarding- 
school. Mme. Curie, moreover, has a sister who mar- 
ried Doctor of Medicine Dlurski, and who is herself a 
physician. The two conduct a sanitarium at Zakopane 
in Galicia; and here again we find a scientific colla- 
boration between husband and wife. Marie Sklodow- 
ska exhibited, even in her girlhood, a high order of 
intelligence, keen perceptive faculties, and a great ca- 
pacity for work. She completed her ordinary studies 
at the age of sixteen at the gymnasium or lyceum for 
young ladies at Warsaw, and upon her graduation re- 
ceived a gold medal. At the outset, she had to live in 
the country, a circumstance that necessarily interfered 
with her studies; but afterward she went to live at 
Warsaw, and there found time to work in the lahora- 
tory of physics of the Industrial Museum, which was 
presided over by one of her relatives. Finally, in 1891, 
she went to Paris, where she took but two years to ob- 
tain a first licentiate’s degree in the mathematical 
sciences. She did not yet feel satisfied, however, and 
two years later on, took a degree in the physical and 
chemical sciences. M. Pierre Curie, finding himself in 


the presence of a charming young girl in whom he met 





with the same love for science and the same inclination 
for study that he himself possessed, soon became smit- 
ten with her and finally married her. 

It will be seen that two workers of this kind were 
made for a thorough understanding of each other 
and for an intimate collaboration. Mme. Curie had be- 
come professor of physics at the High School of Sevres, 
where her researches upon radium were the subject of 
a thesis that obtained for her the title of Doctor of 
Sciences. Very naturally, the presentation of me- 
moirs to the Academy of Sciences and the publication 
of papers in scientific journals became more and more 
frequent under the name of Curie that we have had to 
mention so often, @lthough in most cases the name 
included that of Mme. Curie. It is impossible for us 
to follow step by step the researches made by the two 
scientists in the laboratory of the School of Physics 
and Chemistry. In the first place, Mme. Curie entered 
the path marked out by her husband, and we may 
mention especially a memoir by her upon the magnetic 
properties of steel of known composition tempered 
under determinate conditions. But, owing to a study 
upon the conductivity of air under the influence of the 
rays of uranium and thorium, she was led into the 
domain in which she and her husband were to make 
most important discoveries, and after that occupied 
herself particularly with the rays emitted by the com- 
pounds of these two metals. Finally, toward the end 
of 1898, the Academy of Sciences received a communi- 





was revolu- 
tionize modern chemistry, Following this success, the 
communications of the two scientists began to multi- 










particularly investigated the action of 
field upon the Becquerel rays, a subject that 
to the domain of his favorite studies, 
The great importance of the discovery. x 
sideration was appreciated as far back as : 
the Academy of Sciences 
Caze prize of 10,000 francs to M, Pierf 
while associating with his at 
wife. A short time afterward, Mme. Gurle 
put chemistry in possession of a 
large quantity of radium, she having, by 
very troublesome fractional erystalliz 






a 


chloride, which allowed her finally to de- 
termine the atomic weight of this body. A 
little later on, M. Curie, aided by M. Laborde, 
made some very curious observations upon 
the heat continually disengaged by the salts” - 
of radium. . 

M.’and Mme. Curie are certainly not going 
to stop here, especially now that a chair has 
been created for M. Curie at the Paculty of 
Sciences. Since they have succeeded in as 
certaining the very nature of the radiation 
emitted by radium, they will evidently en- 
deavor to solve the second part of the prob- 
lem—the cause of such mysterious ‘radia 
tion. At present they have no definite opin- 
jon, and it will be the great interest of their 
coming researches to ascertain finally 
whether the energy discharged by radio- 
active bodies is created in themselves or is 
borrowed from externa! sources, 

— 0-0 
BENBOW’'S AIRSHIP FLIGHT. 

Benbow’s airship made what fs consid- 
ered a successfwi trial at the World's Pair 
on October 27. Benbow's airship weighs 
about 600 pounds without an operator, The 
gas bag is seventy-five feet long and about. 
twenty feet wide at the center, tapering at 
the ends. The bag contains 16,000 eubic feet 
of gas when inflated, and on this gas the 
ship depends for maintenance of equilibriam. 
The frame of the ship is of aluminium and 
wood, and the power is derived from a ten- 
horse-power gasoline motor. : 

Momentum is given to the airship by 
means of two large side wheels, or fans, each 
consisting of four blades, so constructed that 
they automatically fold after completing the stroke 
against the air, and do not expand until again in posi- 
tion to force the airship ahead. 


-—_—- 
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ONE HUNDRED AND FIFTY MILES AN HOUR OW 
ELECTRIC ROAD. 

It is expected to reach a speed of 150 miles an hour 
in the new tests which will be made on the high- 
speed electric line near Berlin. It will be remember- 
ed that the last experiments which were made on the 
specially-laid track from Berlin (Marienfeld) to Zos- - 
sen resulted in a speed of over 130 miles an hour, It 
is now proposed to increase this speed, according to 
recent reports. It appears that the project which has 
been laid before the Prussian Minister of Public Works 
for constructing a high-speed electric line between 
Berlin and Hamburg is not considered as sufficiently 
practical in the present state of experience. The au- 
thorities do not wish to allow such a road to be built 
without making a further series of trials on a smatler 
scale. Accordingly it is proposed to carry on @ new 
set of experiments on the Berlin-Zossen line and ff all 
is satisfactory to the authorities they will grant the 
concession for the Hamburg road. It is expected to 
begin the tests within a few months, but as the de 
signers have already profited by their ous ex- 
perience they expect to increase the speed of je elec. 
tric trains considerably and run them as high as 150 
miles an hour, . 
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THE VERANT: A NEW DEVICE FOR VIEWING 
PHOTOGRAPHS. 
BY EMILE GUARINI 
The verant is an instrument designed for the mon 
ocular examination of photographs obtained with ob- 











THE “ VERANT” IN USE. 


jectives of short focus. When a view has been taken 
with an  bjective of which the focal distance is ap 
preciably less than the distance of distinct vision, 
that is to aay, 10 inches, a long-sighted observer cannot 
place his eye near enough to the photograph to see the 
images that it represents, at the same angle at which 
his eye would have seen the objects themselves had it 
occupied the place of the objective at the moment at 
which the exposure was made. A uniformity of such 
Angles might be obtained, it is true, by enlarging the 
firat photograph; but this process, which is quite a 
long and troublesome one, would have 
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inches, and that of 5.8-inch focus for views taken with 
objectives having a focus comprised between 5 and 6.5 
inches. It is sometimes of interest, however, to use a 
lens of shorter focus than that required by the rule just 
mentioned. Although less correct, the image furnished 
by such a lens may prove more agreeable to the eye. 
The verant diminishes the importance of the fore- 
ground, and, in certain cases, an exaggerated diminu 
tion of this part of the view gives more harmonious 
effects. 

In addition to the views, it is possible to fix in the 
frame a ground glass for use in examining transparen 
cles, or a small sheet iron frame designed for un 
mounted views. This frame is arranged like film sup 
ports. It is constructed for 3.5 x 4.6-inch sizes, and 
can, at will, be shoved up or down upon the bent ex- 
tremity of the rods. It is provided upon the back with 
a slide for the reception of the views. 

In making use of the apparatus, an observer having 
normal eyesight sees, not the small photograph intro- 
duced into the instrument, but its distant image, and, 
owing to the fulfillment of the conditions enumerated 
above, this image is seen free from distortion, and, 
except for color, with exactly the aspect that the scene 
photographed had at the place at which the view was 
taken. The apparent size, the shadows, and the sharp 
ness are faithfully rendered. The result is an impres- 
‘sion of reality that leads the observer to a correct ap 
preciation of the distances. He sees the photograph 
with its natural relief. It is necessary, however, to 
select the eye with which it is desired to observe, and 
to carefully manipulate the screen. This latter is so 
constructed as to assure the eye the desired position at 
about an inch from the surface of the lens. It must 
be applied closely against the eye, so that its higher 
part shall cover the external angle of the latter. In- 
ternally, it carries a holder, designed to receive the 
correcting glasses for far or near sighted persons. 

After the eye has been selected, it is necessary to 
turn the elevated part of the screen toward the left if 
it be desired to make use of the left eye, and toward the 
right if it is the right eye that istoobserve. After this, 
the four fingers of the left hand are inserted in the 
handle. Then the apperatus is placed as near as possible 
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to the eye that is to observe, and the focusing is effected 
by pressing the extremity of the slide with the thumb 
of the hand that holds the apparatus. The operator 
stops when the view appears with sharpness through- 
out its entire extent. If one angle or one side of the 
view is not sharp, the center of rotation of the eye is 
not upon the axis of the lens, and the head must there- 

















THE “ VERANT.” 


fore be slightly moved, and, if that does not suffice, 
the direction of the screen must be changed. 

Long and short sighted persons should, before using 
the apparatus, remove the screen and introduce a cor- 
recting glass into the holder intended for it. It is un- 
necessary to say that, under such circumstances, the 
lens of the verant will present the usual distortion of 
spectacle glasses which, however, the majority of those 
who wear glasses will not notice. Individuals having 
abnormal eyesight can also remove the screen and 
bring the verant as close as possible to the glasses that 
they use for seeing at a distance. But this method of 
operating has the inconvenience of not fixing the posi- 
tion of the eye, even approximately, and often furnishes 
defective images to observers who are not familiar 
with optical instruments. During the 








the inconvenience of bringing the eye too 
close to the images of very distant objects 
(such as landscapes and buildings). The 
verant obviates these difficulties by fur 
nishing a very distant visual image of the 
photograph, the various parts of which 
are shown to the eye at the same angles 
aa those at which the objects photograph 
ed appeared to the lens of the camera. 
This result ia obtained by means of the 
new achromatic lens mentioned above, 
which possesses the two following advan- 
tages: its focus is, with sufficient approxi 
mation, equa! to that of the objective with 
which the view was taken, and it pro 
duces no distortion at a point situated at 
atout an inch from the nearest lens, so 
that the center of rotation of the eye can 
be brought to this point. 

The apparatus is mounted upon a spe- 
cial frame that permits of bringing the 
photograph into position at the desired 
distance. The base plate is provided with 
a handle formed of two stirrup irons that 
can also be used as a support when the 
apparatus is employed in an elevated posi- 
tion. Such a position is to be recom 
mended when it is desired to examine a 
large number of photographs. Upon the 
upper part of the plate there is a slide 
for focusing the image, and two bent 
rods for the reception of the screen that 
carries the lens, and which can be folded 
up. The screen is wide, and its two sides 
are curved toward the observer in order 
to protect the unused eye from the light 
as far as possible. Ite surface is dark and 
unpolished. ‘The screen engages with the 
two rods by means of two spring sockets. 
The axie of the lens is at right angles 
with the center of the image when the 
sereen is pushed back upon the rods, so 
that the latter touch the upper edge of 
the screen. The lenses are constructed in 
two sizes, one of them having a focus of 
4.26 and the other of 5.8 inches. When 
the eye is well placed,.these two lenses 
furnish an anastigmatic, achromatic im- 
age free from distortion.. According to 
experiments, a deviation of about 15 per 

ween the foctis of the objective 














the lens of the verant is nearly 
to the eye. The 






jen focus 
ay 
































































observation, it is necessary to give the 
axis of the apparatus, as nearly as possi- 
ble, the .same inclination upon the hori- 
zon as the objective had during the ex- 
posure. The apparatus should therefore, 
as a general thing, be held horizontally. 
This method of operating contributes to- 
ward producing an impression of reality. 
Upon properly inclining the apparatus, it 
is sometimes possible to correct the con- 
vergence of the lines of a building photo- 
graphed with a camera which was not 
held level, but was pointed upward. 

The photographs mounted upon card- 
board are introduced into the frame in 
exactly the same way as lantern slides into 
a stereopticon. With unmounted views, 
the small sheet-iron frame is used. 
When the arrangement is not provided 
with a ground glass, one is fastened upon 
the back faces of the frame. 

Being free from distortions and astig- 
matism for an apparent field exceeding 
50 per cent, it is unnecessary to say that 
the new verant lenses are capable of be- 
ing used with advantage as weak lenses 
or as lenses for reading. The manufac- 
turers have even mounted some of them 
in appropriate frames. They are provided 
with an asymmetrica] screen which as- 
sures the center of rotation of the eye the 
desired position at about an inch from the 
neighboring surface of the lens. Short- 
sighted persons must naturally here also 
introduce a correcting glass into the hold- 
er at the back of the screen. 

evheannbthtiiiniie tii ok: 
MODEL OF A CONTINUOUS-FEED GAS PRO- 
DUCER AT THE ST. LOUIS FAIR. 

The construction of the Morgan pro- 
ducer herewith illustrated, which is ex- 
hibited in the Mines and Metallurgy 
Building at the St. Louis Fair, is exceed- 
ingly simple. It consists essentially . of 
a firebrick-lined shell supported on stand- 
ards in a basin of water. The lower 
part of the shell, which is without a bot- 
tom, is filled for about two or three feet 
with ashes, which stand in the water and 
can be easily dug away from the peri- 
phery of the basin. Upon this bed of 
ashes is supported a layer of coal of 
about the same thickness, which is main- 
tained in the incandescent state by a 
blast of air driven by a Korting blower 
with steam jet to a point just below the 
(Continued on page 314.) 
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THE UNITED STATES MINT AT THE 8T. LOUIS 
EXPOSITION. 


BY THE #T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


The most popular section of the exhibit of the 
United States Treasury Department in the Government 
Building at St. Louis is an exhibit by the United 
States Mint of the complete process of coining money. 
This includes every step, from the melting of the 
metal to the coining of the money, and a touch of rare 
historical interest is given to the display by placing 
in close juxtaposition to the most modern coining 
press a fine old relic in the shape of the first 
press used in the United States Mint. The old 
press, which is an exceedingly crude affair of wood 
and iron, was probably used only for the stamping of 
small coins. The hammer and the small scale which 
were used for assaying purposes, that are seen on 
the machine, are known to be of the same date as the 
press. The die rests in the bottom on the wooden 
frame, and the centering was done by four side screws 
The upper die was placed in the center at the bottom 
of a screw with a very rapid thread, which was oper- 
ated by a long cross-bar, as shown in the engraving. 
The lower die was then centered by means of the four 
screws to match the upper die. A remarkable fact 
about the old relic is that it has been continuously in 
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composition of the metal is such, that the spraying 


does not have any hardening effect upon it. The metal 
strips are now taken back for a final rolling, which 
is done under a comparatively light pressure. Then 
the strips are carried to the punching machine, where 
the blanks are punched out at the rate of 200 per min- 
ute for $20 gold pieces, and, of course, at a much higher 
rate for the smaller denominations. Next the blanks 
are placed in a machine where the edges are upset, 
this process serving to give to the edge additional 
hardness. Then to correct any brittleness imparted 
to the metal by the foregoing manipulations, the 
blanks are annealed in a cylindrical gas furnace, where 
they are caused to travel through a spiral-shaped 
passageway, each blank taking three minutes to pass 
through the furnace. The next process is to put the 
blanks through a bath of sulphuric acid, after which 
they are washed and dried in a barrel-shaped revolv- 
ing machine, known as a “riddle.” They are then 
taken to the coining press above described. 

The whole of this very interesting machinery was 
built at the Philadelphia Mint, and at the close of the 
St. Louis Exposition it will be taken to Denver, and in- 
stalled in the new United States Mint at that city. 
On account of the great cost of its installation and 


operation, it is probable that the present exhibition is 


the last of its kind that will be made by 
the United States government. 








MODERN UNITED STATES COINING PRESS. 


use up to January last in the making of cupels. The 
machine was hand-fed and, of course, its capacity was 
very limited. The new machine, shown adjacent to it, 
forms part of the modern plant comprising the exhibit. 
It runs at a speed of ninety revolutions per minute, 
and has a capacity of ninety large pieces of money in 
the same time. The blanks to be coined are placed 
in the vertical cylinder seen just in front of the dies, 
and the pieces are taken out from the bottom by auto- 
matic metallic fingers, which place them forward on 
the die, ready to receive the impression. The smaller- 
sized presses, which are used for ten-cent pieces, have 
& capacity of 120 impressions per minute. The ma- 
chine is run by the small motor, which will be noticed 
holted to the foundation to the rear of the flywheel. 


The switch and controller are located in the front of 
the machine conveniently to the operator. 

The first operation, that of melting, is carried on in 
a furnace fired by naphtha gas. The charge of 90 per 
cent of gold and 10 per cent of copper, or 90 per cent 
of silver and 10 per cent of copper, as the case may be, 
is placed in a plumbago crucible, and melted in about 
an hour and a half. It is cast into cast-iron molds 
containing two ingots in each. Samples are meanwhile 
taken to the Assay Office, and if the report is favor- 
able, the metal is passed on to the Coining Depart- 
ment. The ingots, which measure one-half inch in 


thickness by an inch and a half in width, are then 
given fifteen passes through the rolls, until they ara 
reduced to the desired thickness for the coin; this, in 
the case of a $20 gold piece, is 83/1000 of an inch. 
This process of annealing is a very important one, 
and has to be carefully watched; and it should be 
noted that the metal is rolled down to weight and not 
to thickness. The process is continuous, the strips of 
metal being fed slowly through a furnace in which the 
temperature fg about 1.000 degrees Fah. As they 
emerge from the furnace, the strips are cooled by a 
Spray of water. It is an interesting fact that the 








A NOVEL SPEED INDICATOR FOR 
AUTOMOBILES. 

The device illustrated herewith has been 
recently perfected and placed on the mar- 
ket by Mr. Hartwell W. Webb, a young in- 
ventor of this city, who is possessed of a 
good technica) education coupled with con- 
siderable ability. Mr. Webb's idea was to 
construct a speed indicator that could be 
used on automobiles and for other pur- 
poses, and which would have no parts to 
break or give out under severe usage. How 
well he has succeeded can be seen, from a 
glance at the picture, which shows, at the 
left, the instrument, and, at the right, the 
parts that are placed on and near the 
wheei, while the rubber tube is shown in! 
a coil, connecting them. The substantia! 
ring shown is attached to the wheel of 
the automobile by three clips having oval 
slots, which make it easy to properly cen- 
ter the ring. A small gear pump is driven 
by an exterior bronze gear meshing with 
the teeth of the ring, as shown. This 
pump draws air in through three small 
holes in the bottom of the tube of the indi- 
ecator, the exit for the air being through 
an outlet where the rubber tube is at- 
tached, The suction created by the pump 
raises a light aluminium plunger half an 
inch in diameter and weighing 5% grains, 
and the upper end of the plunger rod indi- 
cates the speed in miles per hour upon 
the scale. The hore of the plunger tube 
increases slightly toward the top, so as to make the 
air current always raise the plunger proportionally to 
the increase in speed. The extreme simplicity of the 
apparatus is apparent. There are no mechanical parts 
to get out of order or no liquids to leak out in case of 
breakage. A flexible driving shaft 
is not required between the wheel 
of the automobile and the indicator, 
all that is necessary here being a 
rubber air pipe. Besides its sim- 
plicity, the instrument is accurate, 
and its readings are correct to 
within two per cent. It begins to 
indicate at as low a speed as two 
miles an hour, and it indicates, 
without perceptible deviation, from 
that up to the maximum. The in- 
dex never oscillates no matter how 
rough the road, and it is perfectly 
balanced in all planes that it is 
likely to be moved into in practice. 
A suitable hinged bracket for at- 
taching the indicator to the dash- 
board makes it possible to tilt the 
device so that it can be easily read 
from the seat. The scale is suf- 
ficiently large to be read at a dis- 
tance of twenty feet, and the indi- 
cating plunger of aluminium tub- 
ing is painted scarlet and arranged 
to move up and down in a glass 
tube placed behind the beveled 
glass front. The only wearing part 
is the gear pump, and this is ex- 
ceedingly well constructed, the 
shafts of the two gears running in 
long, dust-proof bearings and one 
of the gears being made hollow so 
as to contain oil enough to last one 
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thousand miles. The recent advent of high-speed steels 
into the manufacturing world has rendered necessary 
some means of gaging cutting speeds without the ecom- 
putation required by the use of a counter and stop- 
watch. A portable variation of the Webb speed indi- 
cator has been arranged to give at a glance from a 
single index both the peripheral speed in feet; and the 





number of revolutions, per minute. The blower and 
indicator are each provided with a handle, the blower 
being held to the Work with one hand, while the indi- 
cator is brought to the level of the eye with the other, 
a flexible tube connecting the two parte of the ap- 
paratus. The indicator in this instance vas a differ- 
ent scale on each side of the center tube, one indivat- 
ing feet per minute, and the other revolutions per min- 
ute. Besides this instrument, a stationary tachometer 
is also made for power and electric light plants, and a 
shaft speed indicator for vessels and automobile boats 
is in course of preparation. All types of this new in- 
strument are being placed on the market by the Webb 
Company, Park Row Building, New York. 
—_——___——>--- 
Baldwin's Successful Flight, 

With A. B. Knabenshue, of Toledo, Ohio, in the has- 
ket, Capt. T. 8. Baldwin's airship flew through the air 
at St. Louis October 25, in the face of a ten-mile breeze, 
at the height of half a mile for a distance of about 
ten miles. Baldwin's airship was described in a re- 
cent number of the Scientiric AMERICAN. Several ac- 
cidents occurred during the trip, the more serious of 
which was the breaking of a chain, which caused the 
operator to open the gas valve, bringing the craft to 
the ground. 

+ 6 oe 

Andrew Carnegie is now the recipient of one of 
the greatest honors in the industrial world, for the 
Bessemer medal has been conferred upon him. It is 
given only to those who are prominent in the iron and 
steel industry. This medal was established in 1878 by 
the great English iron-master from whom it is named. 





FIRST COINING PRESS USED IN THE UNITED STATES MINT. OVER 
OWE HUNDRED YEARS OLD. 
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MODEL OF A CONTINUOUS-FEED GAS PRODUCER AT 
THE 8ST. LOUIS FAIR. 
(Continued from page 312.) 

incandescent fuel. From the upper part of the pro- 
ducer is led away a large firebrick-lined conduit carry- 
ing away the hot gas to the furnace, or to the distrib- 
uting main. On the top of the sheli is mounted a cast- 
iron table, on the surface of which is carried a little 
water to protect it from destruction by the heat. Into 
this top is set the automatic feeding mechanism, which 
distributes the coal uniformly and continuously over 
the gas-making surface. 

Action.—The oxygen contained in the mixed current 
of air and steam seizes upon the hot carbon of the 
fuel, and is converted into CO,. This red-hot CO, pass- 
ing upward through the fuel seizes another atom of 
carbon, and reaches the surface as CO (carbon mon- 
oxide) carrying with it the hydrogen liberated from 
the steam, also the nitrogen carried in by the air, and 
the volatile hydrocarbons contained in the coal, which 
are driven off merely by the heat without any chemi- 
cal combination with the oxygen. The fuel is thus 
absorbed; the ashes which remain settle gradually 
downward as the under bed is dug away a little at a 
time. The gae comes away in immense volume, every 
pound of coal yielding from 65 to 75 cubic feet, but, of 
course, one-half of its volume is nitrogen, which does 
not carry any combustive energy except’ by reason of 
the fact that it is hot. 

Gas Fininc.—The advantages of gas firing may be 
thus summarized: First, cheaper coals can be used; 
second, the coal is all received and handled at one 
point; third, the combustion in the furnace is perfect 
—an exceedingly important point; and fourth, most of 
the large waste heat of the direct-fired furnace is 
saved (“regenerated”) and restored to the system 
when gas-fired. Sometimes, as in the case of melting 
furnaces, this feature alone means a saving of fifty 
per cent. 

The system as a whole is very simple, and is now 
reduced, by means of the automatic feed, to practically 
@ machine operation. Until the device was introduced 
by the Morgan Construction Company, four or five 
years ago, the coal was dumped intermittently in 
large quantities by hand upon the ineandescent sur- 
face of the fuel bed. The result wag an immediate 
rush of the rich volatile gases at lowered temperature, 
which brought in its train all sorts of troubles. This 
rush was followed by a perjod of lean gas formed by 
the slow oxidation of the carbon, mixed with hydrogen 
liberated from the steam. 

Asues.—The removal! of the ashes and clinker has 
also been greatly simplified. The clinkers are formed 
in the hot zone of combustion by the melting of the 
ashes when containing iron and sulphur, but they are 
softened and broken by coming in contact with the 
steam as they gradually descend to the water basin in 
which the producer stands. Access is provided all 
round the circle with equal convenience, so that the 
man who tends it has no difficulty whatever in keeping 
the fire level just where it should be, by occasionally 
digging away the soft, wet ashes at the proper place. 

Feeper.—iIn the automatic feeding arrangement an 

«upper coal reservoir is held stationary on standards, 
while a lower chamber forms an inclined spout which 
is slowly revolved by a ratchet motion, carrying with 
it a conical disk under the mouth of the upper cham- 
ber. The disk allows the coal to work through grad- 
vally as it revolves, and the revolution of the spout 
distributes the coal unifermly over the whole surface 
from center to periphery. This revolving member has 
to be closed against gas leakage, which is effected by 
the simple water-seals shown, which also serve to keep 
the whole apparatus cool. 

The steam, in addition to its service in reducing the 
clinkers, is a most active agent in the gas production. 
Of course, in order to maintain inecandescence, only a 
limited amount of steam can be carried in with the 
air supply; but that limited amount performs a most 
useful function. It absorbs a large proportion of the 
sensible heat of combustion, and is thereby broken up 
tuto its constituents, oxygen and hydrogen. The hy- 
drogen is good gas, having the same heat energy per 
cubie foot as the CO; and the oxygen so freed, by com- 
bining with the carbon, diminishés to some extent the 
amount of air, and, consequently, the amount of inert 
nitrogen which has to be supplied. In other words, 
the more oxygen obtained from the steam, the richer 
the gas will be, because it wil! contain a less propor- 
tion of nitrogen; further, the gas is cooler, and con- 
sequently wastes less heat by radiation from the con- 
duits. 

ANALYSIS.—In a good steam-blown gas producer, 

fed, the gas is of uniform quality, prac- 
every minute of the day, and with an average 

‘of bituminous coal shows the following anal- 

srestensese 88 to 25 per cent, 


pat eeenneebeoerere. 






Pee ER TRRO TORS +++ Cee eres v to wv * 
PREC NEROR RETRO ROR ORE ree 4 ® 
OREO EE BOF OO EE Te TO ee 6 ° 

ao -°* 


Scientific American 


Such a gas as it leaves the producer will show (in- 
cluding its sensible heat), about 180 heat units per 
cubic foot, and when properly applied will effect any 
metallurgical operations requiring the highest tem- 
peratures just as perfectiy and economically as it will 
annealing or heating operations at lower temperatures. 


— 


Automobile Notes. 





_— 
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Three grand prizes awarded for the finest automo- 
biles at the World's Fair were given to the Haynes 
Apperson, the George N. Pierce, and the Pope Manu- 
facturing companies for their respective exhibits. The 
White Sewing Machine Company received a grand 
prize for its exhibit of White steam cars, and the 
Woods Motor Vehicle Company one for electric autos. 

A novei test of a 10-horse-power Oldsmobile touring 
car made recently consisted in coupling the machine 
to a 17,200-pound trolley car loaded with 51 passengers, 
whose aggregate weight was 6,885 pounds, thus mak- 
ing a total weight of over 12 tons. The automobile 
pulled the street car at a fair rate of speed, notwith 
standing that it had to turn the heavy electric motors 
geared to the axles of the latter, besides hauling the 
extremely heavy load. 

It is reported that there were no less than 22 heavy 
cars and 34 motor bicycles in use in the recent German 
army maneuvers. The cars were first concentrated at 
Berlin, and then followed the divisions of the army to 
different points. The army, however, does not possess 
such a great number of cars as yet, and the different 
constructors were called upon to fill out the number, 
with the understanding that the makes which proved 
the best during the maneuvers would be favored when 
it came to giving future orders for cars. Steam trac- 
tors are used for transporting different kinds of army 
supplies. The authorities have decided that in time 
of war the automobiles belonging to private individ- 
uals will be called into requisition, according to the 
system which now prevails in the case of horses. At 
present the automobile detachment of the army con- 
sists of 40 men who are in permanent employ. fo this 
number were added 28 infantry during the whole term 
of the maneuvers. 


The series of mechanical tests which is being made 
upon automobiles at the Conservatoire des Arts et 
Metiers in Paris this month will no doubt prove in- 
structive in many ways. These tests are quite extensive, 
and the mechanical laboratories of this institution 
are now very well equipped for this kind of work. Dif- 
ferent systems of transmission for automobiles will be 
given a thorough trial. Thus the cars will be tested 
as to the strains and shocks which are given to the 
transmission bearings, first upon a rolling flexible plat- 
form which will be sufficiently smooth to be compared 
to a road in good condition, and then upon a platform 
which contains small pieces or projections spaced at 
unequal intervals. These will produce a series of 
shocks such as the car would receive when traveling 
over a poor road. It is claimed that the longitudinal 
universally-jointed driving shaft and the chain trans- 
mission give results which are quite different accord- 
ing to the state of the road. As this is a question of 
great interest and one which has not as yet been ex- 
perimented upon properly, the present tests are quite 
timely and will be of considerable practical value. 
The tests of transmission mechanism will include 
those made upon isolated motors, as this is indispen- 
sable in order to find the efficiency of the transmission 
devices. Therefore the programme will be extended, 
and on account of the interest which arises from com- 
paring the different types of motors, the constructors 
can engage isolated motors which will be put through 
different tests together with their carbureter and the 
liquid combustible which the constructor chooses as 
the best adapted for the case. Besides, it seemed use- 
ful to establish a parallel between the efficiency of a 
car which has been in use for some time, and a new 
ear. Accordingly, it was decided that a chauffeur 
could have his caer tested, at the same time stating 
the date of purchase, the kind of usage it had, the re- 
pairs, etc. A certificate of the test will be delivered 
which will be of great service to a proprietor who 
wishes to dispose of his car. The jury is composed of 
prominent experts in automobile and mechanical work. 

-—-557-7-—-———— > 

Clark Caryl Haskins, who was well known as an 
electrical expert and writer as well as an inventor, 
died recently at his home in Chicago after a somewhat 
prolonged illness. He was born in Buffalo, N. Y., in 
1827, and in 1844 is said to have sent the first electri- 
cal message which was ever exchanged between two 
countries, the communication having been sent from 
Buffalo to Queenstown, Canada. His most notable 
achievement was that of evolving the multiple switch- 
board now generally in use for telephone purposes, 
and which makes it possibic to operate any number 
of lines from the same exchanze. He had resided in 
Chicago since 1879. His father, R. W. Haskins, was 
also well known in scientific circles as an authority 
and a writer, a 
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Correspondence. 
onigciumiateiciaets nes 
Two Letters on the Zebra Wolf, 
To the Editor of the Scientivic AMERICAN: 

In the last issue of the Screntiric AMERICAN was an 
article by Mr. J. Carter Beard concerning the white 
raccoon dog, Nyctereutes albus (Hornaday) and the 
Tasmanian wolf, Thylacinus cynocephalus. Speaking 
of the last species, he says it is “so far as the writer 
knows, the first animal of its kind ever seen on this side 
of the Atlantic.” To correct a wrong impression here 
created, I wish you would publish a statement to the 
effect that there are three live specimens of the zebra 
wolf in the Washington National Zoological Park, one 
female and her two young. In the Seventh Annual 
Report of the New York Zoological Society (1902), 
Mr. Hornaday, in his Report of the Director, says of 
the Tasmanian wolf that “only two specimens are on 
exhibition in Europe, and four in America.” 

D. D. Srreerer, Jr. 

Brooklyn, N. Y., October 25, 1904. 

en 80 0 OO 
To the Editor of the Scientiric AMERICAN: 

I have read with pleasure the account given in the 
ScrentTiFic AMERICAN for October 22 of the “Tasmanian 
Wolf” in the New York Zoological Park. 

You may be interested to know that the National 
Zoological Park also has specimens of this unusual 
animal, and I send herewith a pamphlet in which is 
given an illustration of two individuals. The mother 
and two young, received in September, 1902, are in ex- 
cellent condition, and a male of this species has re- 
cently arrived. Frank Baker, Superintendent. 

Washingion, D. C., October 26, 1904. 
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The Ethiopian and His Skin, 
To the Editor of the Screntiric AMERICAN: 

Allow me to add one more hypothesis to the num- 
ber of those which correspondents of the Screnriric 
AMERICAN recently made to explain the difference in 
pigmentation between the negro and the white man. 
We have now every reason to believe that both the 
Mediterranean and the Baltic branches of the white 
race are the result of the natural selection practised 








by a cold climate upon northward-migrating African ° 


negroes. Whatever be the cause of the amount of pig- 
ment existing in the skin of the latter, it seems to me 
that the decrease of it was unavoidable as soon as the 
race took to traveling northward. In northern coun- 
tries, natural selection tends constantly to harmonize 
with the color of the snow that of every animal which 
hunts or which is hunted; why should the blondness 
of the northern man have a different origin? Primi- 
tive tribes were doubtless frequently decimated by 
hunger, as the Canadian Indians are to-day. Those 
hunters who show on the snow a sallow face, black 
hair and beard, dark eyes, worked at a disadvantage 
when compared with somewhat lighter-complexioned 
comrades. They were more conspicuous on the white 
field, and could not so easily approach their prey with- 
in striking distance. In time of famine, mortality was 
the greatest in their families. The eliminating process 
was repeated generation after generation, the light-com- 
plexioned individuals always leaving the larger pos- 
terity. However small may have been the difference 
in the mortality, we know to-day that a characteristic 
against which such a process is at work, always in the 
same direction, is doomed to disappear. 
Gustave MICHAUD. 
Springfield, Mass., October 18, 1904. 








Plants and Drought. 

Mr. S. A. Skan notices in the Botanical Notes of 
Knowledge a paper by Prof. D. H. Campbell on the re- 
markable vitality exhibited by the fronds of the “gold 
back fern,” Gymnogramme triangularis, which grows 
in the neighborhood of Stanford University, California. 
In the resting season the fronds of this fern do not 
die down, as is commonly the case in ferns, but they 
dry up and persist, and to all appearances are dead. 
However, on placing such a frond in water its fresh- 
ness and activity are quickly restored by the absorp- 
tion of water through its superficial cells. The pro 
thallia of this fern are able to survive complete dry- 
ing up. Some were allowed to remain perfectly. dry 
during the whole summer of 1903, and on receiving 
water in the autumn produced numerous young plants. 
Prof. Campbe!l refers to certain devices in Liverworts 
for preventing excessive loss of water during periods 
of drought. In some the growing point is protected 
by hairs or scales, which sometimes secrete mucilage; 
while the life of others is continued by the develop- 
ment of tubers, which, being more or less subterranean, 
are less influenced by a dry season. 

The harbor works at Gizon have been in course of 
construction for some years, and will take several more 
years to complete, though the work proceeds steadily 
and regularly, and when finished Gizon will be a place 
of considerable importance as a seaport, 
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THE MUSICAL WINGS OF INSECTS. 
BY 8. FRANK AARON. ‘ 

The songs of birds and the trills of the toad and 
tree-frog fraternity are about the only musical sounds 
in nature that are throat utterances or true songs. 
The great host of insect musicians are performers 
upon instruments; and though they play upon fiddles 
and castanets that are a part of themselves, the sounds 
they produce are truly instrumental. The tunes they 
play, often incorrectly called songs, have been largely 
studied and set down, but little else has been made 
known concerning the manner in which the sounds are 
produced. 

The winged musicians are commonly of two kinds; 
those that use their wings as instruments, and those 
that do not. Of the latter we have the cicadas or 
harvest flies (incorrectly called locusts). These per- 
form upon abdominal! plates like castanets, the sound 
produced resembling the nature of its production. The 
true wing performers are the crickets and long-horned 
grasshoppers, or true locusts, of which the katydid is 
a notable and characteristic representative. These 
fellows—for it is always the males, the sports and 
lovers of the insect world—perform serenades by the 
hour, no doubt addressed to their “mistress’ eyebrow,” 
on what might be called living fiddles. 

With sharp eyes and keen ears one may, with a lit- 
tle trouble, make observations upon these insects, many 
of which are diurnal; and if we penetrate the forests 
of grass and weeds and bushes from latter July until 
early October, moving always cautiously and remain- 
ing motionless for minutes at a time, we shall often be 
rewarded by a sight of the little fiddlers. 

Many of the players are nocturnal; the cricket on 
the hearth, whose cheery notes go far to make him 
popular with the country folk; the littie snowy tree 
cricket (Oecanthus niveus), whost strict observance 
of time gives the repetition of his little tune the regu- 
larity of heart pulsations, varied only with the tem- 
perature of the air; the denizens of the deep rocky 
crevices and caves; those that insist that “katy-did 
and didn’t’—these we shall seek best with lantern 
held before us; and when thus armed, often they will 
come to seek us. 

Most insects are devoid of hearing, and it is remark- 
able that stridulation occurs at all. The locusts and 
crickets possess acute hearing. Their courtship is 
carried on entirely through the medium of their sere- 
nades. The males remain in one spot playing upon 
their instruments. The females, undoubtedly attract- 
ed by these songs, seek the players here and there 
with untiring energy. 

And most remarkable is the character of the sounds 
produced in relation to the instruments played upon. 
These instruments are apparently not resonant. In- 


deed, they seem much too flimsy to produce metallic - 


and far-reaching sounds. Except that the sound-pro- 
ducing portion of the wings, though varied in con- 
struction, is quite unlike the musical instruments of 
man, there is a resemblance in the tightened parch- 
ment-like sounding-board and the manner in which 
the wings are scraped together that partakes somewhat 
of the nature of a stringed instrument. 

With the crickets proper the wings are raised almost 
or quite vertically while stridulating. With the 
locusts the sound-producing organs are elevated, so as 
to permit a scraping motion. 

The musical organs are always attached to the fore 
wings. The hind wings are only used for flying. The 
fore wings of the cricket are for the most part taken 
up by the sound-producing, tightly-stretched portion. 
This part is strongly, but openly veined, and the 
teothed vein or bow extends entirely across this hori-- 
zontal portion near its base. The rougtened edge, 
where the toothed bow scrapes, is upon the inner mar- 
gin. The right and left fore wings are precisely alike, 
so that either may. be used for the bow or the fiddle. 

In the Locustide there is presented to us one of 
the most remarkable developments in nature, A 
funetional éxternal difference in the two sides of an 
animal is indeed rare. Perhaps it does not occur 
elsewhere, yet every species of the Locustide possess 
this remarkable character in the wings. It is not ‘ob- 
servable in the Grillide, and certainly no other insects 
whatever do possess it. The inner basal portion of the 
right fore wings of the locusts consists of the broad- 
ened membrane and relatively more open-veined por- 
tion. This is the fiddle. The corresponding portion 
of the left fore wing is neither so membraned nor 
veined, but there is here a broad, stout vein situated 
very near the base which constitutes the bow. (See 
Fig. 3.) 


Nature's habit of symmetry, however, has also plac- 
ed this same bow vein, though less strongly developed, 
in the fiddle membrane of the right wing. It has be- 


come atrophied through disuse. (Fig. 3, f and g.) 
During stridulation the .wings of the locusts are 


held parallel to the body, the greater portion being 
vertical. and the musical basal portions horizontal and 
overlapping the back and each other. This brings 


the bow of the left wing in a position to move back 
and forth upon the edged and resisting veins that 
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margin the membrane of the right wing. The bow, 
in order to cause greater friction, and therefore create 
sound, has, underneath, file-like ridges which are long- 
est in the broadest portion of the vein. This rough- 
ness can be well seen with a low-power microscope. 
In the locusts it consists of from twenty to one 




















Fig. 1.—Common Fig. 2.—Angular-Winged Locust. 

Grass Locust. Orche- Microcentrum retwnervis. Male. 

timum.vulgare. Male a, Right fore wing showing “ fiddle” at lower 

Stridulating. base,  b.. Dorsal view with wings closed, ¢, 
Front view while stridulating. 


hundred sharp straight ridges. In the crickets these 
are modified somewhat into T-shaped and scale-like 
elevations, and the bow is longer than that of the 
locusts; the wing motion, while stridulating, being 
more apparent. 

The extreme convexity of the fore wings, the sound- 
producing portion being almost at right angles to the 

















Fig. 3.—Cone Head Locust, Conocephulus ensiger. Male. 


d, Head, prothorax and fore wings, showing fiddie and bows, ¢, Section 
of fore wing near base. f. Magnified bow io left wing showing file-like 
ridges underneath. g. Magnified bow in right wing. z indicates an- 
terior margin and y posterior (inner) margin of wings, 


vertical anterior portion, tends to stiffen the wing and 
apparently gives the fiddle a more resonant character. 
Where the sound is a continuous buzz or rattle, the 
fiddling motion is very rapid. The tree cricket, katy- 
did, and other species move the wings slowly, as may 
be surmised from their notes. The sound produced 
by most species of the locusts and crickets is of a rasp- 
ing character, just as one might expect from the study 
of the organs producing it. 
Some species, however, pos- 
sessing no more rigid 
or otherwise distinctly 
varied music- al organs, 
produce sounds that 
are very re- markable. 
Most notable among these 
lafter is the angular-wing 
ed locust (Microcen 
trum retines- vis), some 





times called katydid, from 
its superficial resem blance 
to that spe- cies. The 
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Fig. 4.—Right Fore Wing 
of Common Big Black : 
ing two small Field Cricket. G@ryllus pieces of met 


alor hard j flinty pebbles 
together rap abbre i Male, idly, produc- 
ing a “chip, »- Wee Speen, bs Magni- chip, chip.” 
How such fed “ bow * ela shewing roma metallic 
ened scaly ridges underneath, 
sounds ¢&N_— \, section of fore wing near ie @manate from 
theinsect base. 2 indicates anterior mar- crust is seem- 
ingly beyond #in and y posterior (inner) mar. © yn] a nation. 
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described the music of 

There is a wide 
variation between the notes of the different species; 
moreover, there is a difference between the night 
song and the day song of certain species. It is an 
interesting study, and the nature lover may easily 
profit thereby. 


ton Gibson have 
many of our locusts and 
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The Biue Color of the Meavens. 

The blue color of the heavens is a subje®t which 
Prof. Spring of the Liege University recently treated 
in a conference before the Swiss Natural Science So- 
cieties during the late congress. He classes the ex- 
planations which savants have given up to the present 
as to the blue color of the heavens in two categories. 
The physical type is based mainly upon the experi- 
ments of Tyndall regarding the illumination of vapors. 
The chemical type is the more recent, and is based on 
the actual color of the atmospheric components. The 
former experiments which led to the physical theories 
of the blue color seem to have been borne ont by the 
recent experiments of Rayleigh upon the reflection of 
light by the particles of a troubled medium, and these 
are found to reflect a great number of rays of short 
wave-length. This causes such a medium to appear 
red by transparence and blue by reflected light. Be- 
sides, the plane of polarization has the same direction 
as in Tyndall's experiments. M. Spring, however. 
absorbs all the blue light from the heavens by means 
of an appropriate absorbent medium, and thus ob- 
serves that the polarization of the light in the beam 
is not a sufficient proof of the eptical origin of the 
blue color, since it is demonstrated that other wave- 
lengths are polarized. The objections to Rayleigh’s 
theory which are made by Pernter, of Vienna, 
strengthen his view; Rayleigh’s theory would lead 
us to predict a violet color, rather than a blue, for 
the heavens. Besides, the dust particles of all Kinds 
which the atmosphere contains do not rise to a height 
of over 3,000 to 6,000 feet, and the action of gravity 
and also the electric state of the atmosphere tend to 
precipitate them. The question arises whether it is 
the molecules of the gas itself which produce the solar 
reflection. This seems to be denied by L, Soret’s ex- 
periments, which prove that this hypothesis does not 
hold good for liquids or solids, and more recently the 
author finds negative results in the ease of gaseous 
particles. Hagenbach explains the iliumination of the 
atmosphere by attributing it to a series of layers of 
different densities which cross and intermingle, thus 
causing reflection and refraction of the light rays. 
The author considers that such a theory would be 
satisfactory to account for the illumination, but can- 
not be used by the partisans of the physical theory to 
explain the color of the heavens. Iu fact, it accords 
very well with the chemical theory of the blue color. 
The author then made a series of original 
ments to prove that a troubled medium will only seem 
blue to an observer who is plunged in it, in case the 
medium itself possesses a blue coloration. In the ¢ase 
of the atmosphere, the author upholds the theory of 
an inherent blue color by his calculation that the 
oxygen contained in the air, leaving out the possible 
effect of ozone, is sufficient to give the medium a 
deep enough color to explain its actual appearance and 
the variations we find in the different directions of 
sight. These calculations are based upon the liquid 
state of the gas. The dust particles, instead of being 
the cause of the blue color, only have the effect of ob- 
structing it to a greater or less extent, and thus chuse 
the variations which are observed. 
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The Current Supplement, 





The title of the article that opens the current Sur- 
PLEMEN’Y, No. 1505, is the “Manufacture of Sawed\ and 
Sliced Veneers.” The article was written after a tare- 
ful study of a great plant near New York city, dnd the 
photographs were taken especially for our purposes. 
Of technological interest are an article on “Enamel! 
and Its Present Application,” and an account of electric 
welding with illustrations. Sir William Ramsay con- 
tributes some suggestive resaarks on “Recent Chemical 
Research.” Brigadier-General J. P. Farley writes on 
“Recoil,” a subject which has engaged the careful at- 
tention of ordnance experts for some years past. “A. W. 
Oppenheim contributes a valuable discussion on the 
Diesel engine, accompanying his analysis of its en- 
gineering possibilites by many diagrams. Prof. T. VW. 
Richards writes on the relation of the hypothesis of 
compressible atoms to electrochemistry. “Scientifie Ag- 
riculture” is a subject upon which William Somerville 
read a paper before the British Association for the Ad- 
vancement of Science. Miss Agnes Clerke, one of sév- 
eral modern women famous in science, writes most in- 
structively on the forms of nebule. 
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The Marquis de Dion has designed a new submarine 
of 100 tons displacement, to carry a crew of five, and 
driven by a motor of 200 horse-power, A model of 
the invention has been presented to the French Min- 
ister of Marine. pa 
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THE CARRARA OF AMERICA. 
RY DAY ALLEN WILLEY. 

The marble industry of Ver- 
mont is interesting, not only on 
account of its magnitude, but its 
comparatively recent inception, 
although located in one of the 
oldest of the United States. It 
forms a striking illustration of 
the fact that New England has 
natural resources which are 
just beginning to be appreciated 
Yet as early as 1792 if was known 
that deposits of marble existed 
in the State named, and a few 
blocks were taken from surface 
beds early in the present cen- 
tury 

The extent of operations in 
Rutland County, where the most 
extensive quarries have thus far 
been opened, indicates, however, 
that this resource is one of the 
most important not only in New 
England, but in the United 
States, and that the supply is of 
very large proportions. One of 
the most interesting features 
connected with the deposits is 
that they vary to such an extent 
in color and quality. The ordi- 
nary white marble used for 
buildings is found in abundance, 
but in addition a variety of the 
grayish-white tint for which 
Greece is so noted has been ob- 
tained, as well as layers with 
black, blue, red, and greenish 
hues While much of this de- 
posit is of one color, other beds 
are so blended that marbles rep- 
resenting a combination of tints 
in mottled and striped patterns 
are worked as well. Several of the 
kinds which have been secured 
bear a striking resemblance to 
the famous Pentelic marbles, of 
which some of the most noted 


A Vermont Marble Quarry 200 Feet Deep. 
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structures in Greece were built; 
while a variety which is. very 
similar to the statuary marbles 
of Italy, on account of its trans- 
lucent quality, is being obtained 
and utilized for statuary. By 
reason of the extent and variety 
of the marbles thus far obtained, 
Rutland County has also been 
called the Carrara of America; 
but geologists who have studied 
the formation, are of the opinion 
that the deposit is of far greater 
proportions than the Italian 
beds referred to. 

Although, as already  inti- 
mated, the industry is compara- 
tively new, it has progressed so 
rapidly that some of the quarries 
in the vicinity of West Rutland 
are of unusual dimensions: One 
has been excavated to a depth of 
nearly 300 feet, and at the bot- 
tom ft nearly 2,000 feet in 
length. From it has been teken 
an enormous quantity of mate- 
rial for buildings alone, but the — 
beds are of such size that even 
at the depth mentioned, marble 
of such a high grade has been 
secured that it was profitable to 
work it. An examination of the 
strata as revealed by the walis 
of these quarries shows that sev- 
eral varieties both in color and 
composition may be found in 
proximity with each other, the 
deposits occurring in regular 
layers separated by a natural ce- 
ment, which occurs in partitions 
of varying thickness, The lay 
ers of marble range in width 
from a few inches to over ten 
feet, and consequently blocks of 
very large size can be secured 
for foundations, obelisks, and 
for other purposes where mas- 
siveness is required. As may be 
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Type of Steam Drill Used in Quarrying. 
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imagined, in securing the marble from the beds, some 
very interesting machinery is employed. In the quar- 
ries of the Vermont Marble Company, at Proctor and 
West Rutland, are installed what are termed charne!l- 
ing machines, which are operated by both steam and 
‘ electric power. One of this type is known as the Sul- 
livan channeler, after the inventor. It travels back 
and forth on a track which is pinned to the solid rock, 
making a ridge or channel which averages one and 
one-fourth inches in width and ranges from four to 
ten feet in depth. This incision is made parallel with 
the rails of the channeler track, but a few inches to 
one side. The machine cuts but one channel at a time, 
and in its operation is somewhat similar to the ordi- 
nary steam drill, with this exception, that the rotary 
motion is avoided. In order to cut the channel evenly, 
no less than five drills are assembled, each having a 
separate bit. They are so fastened together that they 
act as a single tool, but having five bits. Three of the 


bits are adjusted directly across the channel, while 
two are at an angle of 45 degrees. They are clamped 
into a bead which forms a part of the piston rod con- 


nected with the steam cylinder, so that the power acts 
directly on the drills through the piston. The five bits 
combined really constitute a drill, which would be 
about seven-eighths of an inch by seven inches in di- 
mensions. The movement of the channeler on the 
track is controlled by a separate engine, which is 
geared to the trucks. The capacity of the machine de- 
pends, of course, largely upon the hardness of the for- 
mation, but frequently one hundred feet of channel 
will be cut in a day. 

Another type of cutting machine is known as the 
Wardwell, and can be operated either by steam or elec- 

’ trie power as desired. it is also moved back and forth 
on a track, but makes a channel on each side of the 
track and parallel with it. In this apparatus the drills 
are also arranged in clamps in groups of five, the up 
and down stroke of the drills being obtained through 
a double system of levers connected with a crankpin 
on the crankshaft of the engine. Between the levers 
fs a system of springs, also between the lower lever 
and the frame, and the motion of the machine along 
the track is secured by connecting the crankshaft of 
the engine with the trucks through a system of gears. 
With this type of the channeler there is a constant re- 
lation between the speed of the machine and the 
strokes of the drill. When electricity is used in place 
of steam power, a connection is made between the elec 
tric motor and the shaft by means of bevel gears 
The Wardwell cutter is of special edvantage for up and 
down or vertical work, where the channel can be made 
at fixed distances apart, but the Sullivan is generally 
used where the layers are of widths which vary con- 
siderably. In addition to these machines independent 
drills are used for what the quarryman calls “gadding,” 
and where it can be employed with more economy than 
the channeler. 

It is perhaps unnecessary to say that the use of 
explosives in connection with marble quarrying is 
practically impossible, since so much of the material 
would be shattered that the process would be attended 
with such waste as to be by far too expensive. There- 
fore a large number of the channeling machines re- 

i ferred to are. installed. For elevating the blocks to 
the surface, powerful boom derricks are used, similar 
to many of those employed in the construction of 
large office buildings, the motive power being fur- 
nished by steam engines. For transferring the blocks 
from the quarry openings to the yards and marble 
“mills” as they are termed, several varieties of cranes 
are used, in which both steam and electricity are em- 
ployed. The locomotive cranes are very valuable in con- 
nection with the industry, those at Proctor being pro- 
vided with a horizontal jib or arm of unusual dimen- 
sions. It ia built of steel girders, and is so massively 
constructed that it will handle loads of several tons 
without difficulty. The most powerful crane employed 
by the Proctor company is of the Whiting pattern. As 
the photograph shows, it is electrically driven, having 
a bridge avaliable for use, of no less than 160 feet 
with an overhang on each the legs of 50 
feet, the distance between the legs being 60 feet. The 
crane travels on a track, and the loads are handled 
by two trolleys mounted on a bridge, each of 25 tons 
capacity. By means of an equalizing bar the trolleys 
can be connected and used in moving a single load, 
making the maximum capacity of the crane 50 tons. 

Material can be lifted to a height of 35 feet. This ap- 

paratus te principally used for loading trains, the cars 
being hauled beneath it, and the blocks quickly swung 
into position, In connection with the mills a crane of 

10 tons capacity is used, which is called a half-gantry, 

from the fact that one leg moves upon a rail at the 
edge of the loading platform, while the truck at the 

a other end of the crane travels on a rail which is at- 

tached to the mill building. This arrangement affords 
aS a clear passageway in the center, so that th: material 
can be carried in an overhang, and facilitates ihe load- 

Ing of cars. 

' At the Vermont quarries much of the marble is 

fashioned into tombstones, statuary, and other forms 
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in the mills, which have been erected in some instances 
immediately over the beds. In the work of cutting 
the blocks pneumatic chisels are now extensively used. 
For cutting the slabs into suitable sizes sand-saws are 
used almost entirely. The saws are made of soft iron 
but without teeth, sand being substituted for the lat- 
ter. Operated by steam power the iron blades move 
back and forth, forcing the particles of sand against 
the material, and thus cutting it. The-sand is applied 
to the marble in a stream of water “which is contin- 
ually poured upon the surface. The process: ts some- 
what lengthy, for from four to five hours are required 
to cut through a single foot, but the number of kaws 
give this portion of the works a large capacity. It 
might be added that all of the sand used is brought a 
distance of several miles entirely by mechania! power 
and on its way is carried to a considerable altitude 
over a mountain by means of an endless cable carrying 
a line of buckets, which are automatically unloaded. 

The recent date at which this industry was under- 
taken on an extensive scale can be appreciated, when 
it is stated that in 1870 the census reports show that 
the total valuation of marble obtained from the Green 
Mountains of Vermont was but $130,000. At present 
one company alone extracts material yearly to the 
value of $2,500,000. Over three thousand hands are 
employed in all of the quarries and mills, while the 
total investment of capital represents nearly $5,000,- 
000; the value of the marble for buildings, statuary, 
monuments, and other purposes sent yearly from this 
district being nearly as much as the total investment. 
++ oe_—_—_—_—_—_—" 

THE START OF THE BALTIC FLEET. 

The long-heralded setting out of the Russian Armada 
for the Far East has been signalized, at the very outset, 
by a fleet engagement, which is destined to rank as 
unique in naval history. We cannot recall another in- 
stance in which an admiral starting to the relief of 
a beleaguered and far-distant fortress, was so fortu- 
nate as to strike the first telling blow in home waters, 
and sweep through the enemy's lines, delivering his 
broadsides without the loss of a single man, or so 
much as the scratching of the war paint on his own 
battleships and cruisers. 

The collision occurred at night and in thick weather. 
Warned by the fate of the Port Arthur fleet, Admiral 
Rojestvensky and his staff were keeping a strict look- 
out for torpedo attack, when suddenly they were con- 
fronted by a*numerous fleet of ‘suspicious-looking craft, 
filled with uncouth men, some of whom were wielding 
sharp knives, while others were seen in the very act 
of hauling and pulling on objects that were floating in 
the sea. Here, then, was the enemy, caught in the very 
act of sowing mines in the path of his Majesty's bat- 
tleships. Despite the sudden peril that thus confront- 
ed it, the traditions of the Russian navy were nobly 
maintained. There was no panic—merely a sharp 
word of command—and the united broadsides of four 
of the very latest and most powerful battleships of 
the day opened with telling effect. After twenty min- 
utes of spirited and accurate firing, in which the 
greatest self-possession was shown by all ranks, the 
admiral, seeing that the enemy made no reply, steamed 
to the southward, leaving behind him two fishermen 
killed, several wounded, and one fishing boat sent to 
the bottom. It is generally agreed that naval history, 
ancient or modern, fails to furnish a parallel, either in 
effectiveness, to this Battle of the North 





brevity or 
Sea. 

Its effect upon the spirits of the beleaguered garri- 
son at Port Arthur must prove to be highly stimulat- 
ing; and there can be little doubt that such an astute 
admiral as Togo will make a mental note of the keen- 
eyed vigilance, dashing courage, and deadly efficiency 
shown thus early in its career by the Baltic fleet. 

As regards the material of which the fleet is com- 
posed, although it includes four battleships which we 
consider to be, in some respects, the best in the world, 
the fleet as a whole is composed of so many different 
types, that it is totally lacking in that homogeneity 
which tacticians of the modern school consider to be 
of prime the effectiveness of a fleet 
The important element is, of course, the four 
recentiy-completed battleships of the “Borodino” class, 
ships that are very similar to the “Czarevitch,” now 
sheltering, badly crippled, under the protecting wing 
of a neutral port. They embody, however, certain im- 
provements over that ship. The vessels are the “Boro- 
dino,” “Orel,” “Imperator Alexander III.,” and “Suv- 
aroff.” They carry four 12-inch and twelve 6-inch 
guns, besides a numerous battery of smaller rapid-fire 
pieces. The belt of Krupp steel varies from 9 inches 
amidships to 4% inches at the ends. The heavy guns 
are protected by 11 and 10 inches of armor, and the 
six turrets that contain the twelve 6-inch guns in pairs, 
carry six inches of armor. Theoretically, these ships 
are unsinkable by gun fire at ordinary battle ranges. 
In addition to the protective deck at the waterline, 
which is 4 inches thick, they have an upper protective 


importance to 


most 


deck, 2 inches in thickness, and the space between 
them is entirely filled with coal. Moreover, two verti- 
cal bulkheads of 4 inch armor extend throughout the 
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ship at about 8 or 10 feet from the side. Com. 
pared with the latest battleship designs of other na- 
vies, the secondary battery of 6-inch guns is too light 
for its purpose. Our own “Connecticut” carries gec- 
ondary batteries of 7 and 8-inch guns, the “Lord Nel- 
son” of the British navy carries ten 9.2-inch guns in 
its secondary battery, while the latest Japanese carry 
four 10-inch guns. 

The battleship “Osliabia” is practically a sister ship 
to the “Peresviet” and “Pobieda,” now imprisoned at 
Port Arthur. She was half way on her voyage out to 
the Far East at the outbreak of the war, and was re- 
called because of the early naval ascendency gained 
by Japan. She is distinguished by an abnormally high 
freeboard of about 30 feet, and she would, of course, 
present a lofty target to the enemy. She is armed 
with four 45-caliber 10-inch guns and eleven 45-caliber 
6-inch guns, besides forty-six smaller pieces. Her belt, 
which extends almost to the ends, is of 9-inch Harvey 
nickel-steel, with a shorter 5-inch belt above it, extend- 
ing for a third of the length amidships. The 6-inch 
guns are carried in casemates protected by 5 inches of 
armor. The 10-inch gun is a powerful piece, but not 
by any means a match for the 12-inch wire-wound guns 
of the Japanese. The “Osliabia’ carries two sub- 
merged and four above-water torpedo tubes. On trial 
she made a speed of 18.3 knots. The other two battle- 
ships are comparatively Obsolete vessels, that could 
only find a place in a “scratch” squadron, such as 
this; the “Sissoi Veliky,” built in 1894, is a ship of 
9,000 tons and 16 knots speed. She carries four 35- 
caliber 12-inch guns of low velocity and six 45-caliber 

.6-inch rapid-fire guns. Her half-dozen torpedo tubes 
are carried above water. She has a partial belt of 16- 
inch Creusot armor, a deck 3 inches thick on the 
slopes, and 5 inches of protection to her 6-inch guns. 
The “Navarin,” built in 1891, is a vessel of 10,000 tons 
and 16 knots. She carries four 12-inch guns of the 
same pattern as those on the “Sissoi Veliky,” and eight 
45-caliber 6-inch pieces. Her 16-inch waterline belt 
and her 12-inch turrets are protected by the old com- 
pound iron and steel armor, whose resisting power is 
very small against modern artillery. Moreover, she 
is a ship of low freeboard and limited coal supply. It 
is quite a question whether the crack battleships of the 
Baltic squadron would not be better off without these 
two old and inefficient “armorclads.” 

Of the cruisers, two, the “Admiral Nakhimoff,” of 
8.000 tons and 18! knots, and the “Dmitri Donskoi,” 
of 5,880 tons and 15.5 knots, are old armored cruisers. 
The former was launched in 1885, and the latter in 
1883. The “Admiral Nakhimoff" was reconstructed 
in 1899, but she still carries the soft compound armor, 
as does the “Donskoi”’ also. The “Nakhimoff” is 

with eight 6-inch and ten 4.7-inch, and the 
with six 6-inch and ten 4.7-inch guns, of 
These two obsolete craft can never hope 
armored 


armed 
“Donskoi” 
modern type. 
to stand up against the modern powerful 
cruisers of Japan, like the “Asama.” 

The fleet also includes six protected cruisers, whose 
presence in the Far East can have only an indirect 
effect in raising the siege at Port Arthur. Their prov- 
ince will be to act the part played by the Vladivostock 
cruisers before they were put out of commission by 
Admiral Kamimura’s squadron, namely, that of raid- 
ing the Japanese transports @nd merchant vessels. In 
this, because of their high speed, they can, undoubted- 
ly, prove very troublesome to the Japanese by dis- 
tracting the attention of the blockading fleets at Port 
Arthur and Vladivostock, and by constituting a men- 
ace to the Japanese communications by sea. The fleet 
consists of the “Aurora,” of 6,630 tons and 20 knots, 
earrying eight 6-inch guns, sister to the “Pallada” and 
“Diana,” now confined in Port Arthur; the “Oleg,” 
of 6,250 tons and 23 knots, carrying twelve 6-inch 
guns, a new vessel of the “Bogatyr” type (the “Boga- 
tyr” went on the rocks at Viadivostock, was floated, 
and is now repairing at that port); the “Jemtchug” 
and “Izumrud,” of 3,200 tons and 22%, knots speed, 
carrying six 4.7-inch guns, sisters to the “Boyarin,” 
sunk by a mine at Port Arthur or Dalny; the “Sviet- 
lana,” of 3,900 tons and 21% knots speed, carrying six 
G-inch 45-caliber guns, besides the “Almaz,” of 3,000 
tons and 25 knots speed, carrying six 4.7-inch guns, a 
sister vessel to the “Novik,” of which we heard so 
much during the earlier Port Arthur operations. 

The fleet is proceeding to the Far East in two divi- 
sions, the smaller vessels, including the torpedo boats, 
going by the Suey Canal and Indian Ocean, and the 
larger vessels going by way of the Cape of Good Hope. 
What will be the fate of the squadron? We must con- 
fess that, in view of its auspicious start, it is impossi- 
ble to predict with any semblance of certainty just 
what it may do. But one thing is certain—if it should 
succeed in navigating the 17,000 miles that separate 
it from the Far East, and should then meet and de- 
molish the well-seasoned ships and crews of Togo and 
Kamimura, raise the siege of Port Arthur, and trans- 
fer the command of the sea from the flag of Japan to 
that of Russia,-it will have accomplished a feat that 
seems. even with the Battle of the North Sea fresh ip 
our minds, altogether beyond human possibility. 
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CATTLE GUARD FOR RAILWAY CROSSINGS. 






































A patent has just been granted to Mr. 8. H. Sum- 
merscales, of Winnipeg, Canada (Box 737), on a cattle 
guard for preventing cattle from straying onto rail- 
roads from public crossings. The cattle guard is so 








CATTLE GUARD FOR RAILWAY CROSSINGS. 


arranged as to frighten the cattle away from the 
crossings, and thus effectually prevent their passage 
over them. The arrangement is clearly indicated in 


the accompanying illustration. At each side of the 
crossing is a series of hinged platforms, each series 
comprising a central platform between the rails and 
two outer platforms, one at_each side of the track. 
These are separately hinged near their forward ends 
to one of the ties by means of rods passing through 
brackets on the platforms and supported in eyebolts 
in the ties. The rear ends of these platforms rest on 


the forward ends of another and a lower series of 
platforms. The latter are also hinged near their for- 
ward ends, but all on a single rod, and they are so 


connected as to swing together as a single platform. 
In operation, when an animal strays from the crossing 


and steps on the forward end of one of the platforms, 
the other end will fly up in front of it, and tend to 
frighten it away. But if this is not effective, and 


the animal proceeds past the hinge, the weight impos- 
ed on the forward end of the lower series of platforms 
will cause them all to rise in front of the animal, and 
thus effectually scare it off. A fence along each side 
of the railway prevents the animal from straying 
onto the track without first passing onto the hinged 
platforms. 


—> +0 
SOLAR MOTOR. 

A solar motor which has recently been invented by 
Dr. E. P. Brown, of Cottonwood Falis, Kans., is illus- 
trated in the accompanying engraving. The apparatus 
embodies some very useful improvements over solar 
motors as heretofore constructed. The large reflector 
may, in time of storm, be reversed and lowered as in- 
dicated in one of the figures, when it will present much 
less resistance to the wind, and thus escape injury or 
destruction. The invention also comprises other im- 
provements, as will appear from the description of the 
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construction. Pivotally mounted at the left end of the 
base frame is a tower formed with two guide rails, on 
which a slide block is adapted to travel. The block is 
raised or lowered to the desired position by means of a 
rope attached thereto, which passes over a sheave wheel 
at the top of the tower, and is wound up on a drum at 
the base. The block supports one end of a tubular 
shaft, which at the opposite end is supported in a 
swivel bearing carried on a bracket fastened to the 
base frame. The reflector is mounted on this shaft by 
means of a pair of segmental racks, secured to the re- 
flector and adapted to mesh with suitable gearing car- 
ried in blocks on the shaft. The shaft at the center 
opens into a spherical boiler at the focus of the re- 
flector. Steam generated in the boiler is conducted by 
a pipe passing through the tubular shaft to an engine 
shown at the extreme right in the engraving. The 
tubular shaft carries a sprocket wheel, which has chain 
connection with gearing operated by a clock mechanism 
on the base frame. The clock train is driven by a 
weight suspended from the pulley at the top of the 
tower, and at intervals of two minutes it releases the 
reflector, which thereupon is rotated through a small 
angle by a second weight similarly hung. By this 
means the reflector is made to always bear the proper 
relation to the sun, so as to focus the sun’s rays on 
the boiler. The vertical movement or inclination of 
the reflector is attained by operating the gearing which 
meshes with the segmental racks on the reflector. 





ATTACHMENT FOR BOLT-HEADING MACHINES. 
A useful attachment for bolt-heading or upsetting 
machines is shown in the accompanying engraving. It 
is a device for holding the metal blank in place until 




















ATTACHMENT FOR BOLT-HEADING MACHINES, 


the movable die is moved up to the work, thus per- 
mitting the operation to be much more rapidly per- 
formed than usual. The attachment comprises a 
bracket secured to the bed-plate of the machine, and 
which carries a supporting bar suspended over the 
dies. Secured to this bar is a finger adapted, when 
in operation, to hold the work in a fixed die. Mounted 
in hangers on the main bracket is a spring-pressed 


rod, which at its outer end is pivotally connected to 
the supporting bar. A lever mounted on the main 
bracket carries upper end an inelined or cam 
surface, which bears against the spring-pressed rod 


In operation the blank on which the head is to be 
formed is placed from the front in the channel of 
the fixed die, and then the cam lever is operated 
either by hand or foot power to move the spring- 
pressed rod, so that it will swing the finger into en- 
gagement with the work. While so held, the movable 
die is closed by the machine, and then the heading 
and upsetting operation is done. As the movable die 
moves toward the fixed die, a slot in the former will 
receive the lower portion of the finger. After the 
operation on the blank, the movable die moves back, 
enabling the work to drop out, which, of course, re- 
lieves the pressure from the finger upon releasing the 
cam lever. Any length of bolt or rivet may be formed 
in a machine provided with this device by employing 
an adjustable abutment in the form of a screw, with 
the inner end passing into the die to engage with the 
end of the work, It will be evident that with this 
attachment work may not only be turned out rapidly, 
but there will be no waste material, as all short pieces 
can be used «,- in short work. Mr. Joseph Skelton, 
413 King Sueet, West Melbourne, Ausiralia, is the 
inventor of this attachment. 





ODDITIES IN INVENTION, 
Spreep-Inmcatine ALARM.—A device has just been 
invented for notifying an automobilist, by the ringing 
of a bell, when his vehicle is exceeding a pre-deter- 
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SPEED-INDICATING ALARM, 


mined speed limit, such, for instance, as the maximum 
limit fixed by law. It consists of a tube secured to 
the wheel of the vehicle and carrying a sliding weight 
therein, normally held against the inner end “of 
tube by a coil spring. When the wheel is in motian, 
the weight is thrown outward by centrifugal action, 
a distance varying with the speed of the wheel. When 
the speed limit is reached, the weight is thrown far 
enough to engage and make electrical contact with a’ 
screw held in an insulating block in the outer end of 
the tube. This screw connects with a contact piece on 
the wheel which, at each revolution, engages a sta- 
tionary contact on the vehicle frame. The circuit 
is thus completed to an electric bell, or an electric 
lamp if desired, to draw the attention of the automo- 
bilist. The tension of the spring may be adjusted to 
provide for any speed limit desir sd. 

Breap Mixer AND KNeEApER.—A Connecticut inventor 
has just received a patent on the improved bread 
kneader which we illustrate herewith. It comprises 
a vessel, formed with a clamp-receiving socket under- 
neath its bottom, by which it may be permanently se- 
cured to a table or the like. At the top of the vessel 
is a detachable crosspiece, in which the operating 
crank of the machine is journaled. Depending from 
this crank is the beater, composed of a rod, bent to the 
form indicated. When the beater revolves through the 
mass of dough in the vessel, the dough is rolled over 
and over by the beater. If, however, the dough is too 
stiff to stick to the bottom of the vessel, it will be car- 
ried round and round without any rolling action. To 
prevent this the inventor has formed a number of fin- 
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gers in the bottom of the vessel, which impede slid- 
ing movement of the dough, and insure being rolled 
by the beater. 

Fotvinag Door.—The accompanying flustration 
shows an improved folding door, which operates some- 
what on the lazy-tongs principle. It comprises a series 
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of door sections, which are secured at their outer ends 
to a series of bars joined to form lazy-tongs. The 
upper members of the lazy-tongs are pivoted on fixed 
pins, and the inner joints of the lazy-tongs carry roll- 
ers, which engage grooves in the vertical guide pieces 











FOLDING DOOR. 


provided at each side of the door frame. The guide 
pieces at one side are broken away, in the iliustra- 
tion, to show detail. A counterweight is secured to 
a couple of cords, which pass over pulleys at the top 
of the door frame and are attached to opposite sides 
the folding door near the center. The travel of 
counterweight, it will be evident, amounts to one- 
half of the travel of the lowest door section, due to the 
multiplying motion of the lazy-tongs. A person may 
thus, by a short pull on the counterweight, raise the 
door to its full open position. 
AX Heap.—A Pennsylvanian has recently devised a 
new type of ax head adapted to reduce friction between 
the ax and the wood, by reducing the bearing surface 












PS NIyY 
i) 


ii bibddabb 


¥. 
Bt an" 
NOVEL AX-HEAD. 


of the ax to a minimum. A series of grooves or re- 
cesses are cut in the face of the ax close to the cutting 
edge and back of these grooves the face is hollowed 
out as indicated in the accompanying illustration 


Fiasn-Lamp.—We show herewith a convenient type 
of flash-lamp arranged for producing light by the 
burning of chemicals From the sectional view it 
will be seen that the lamp comprises a Surner head, 
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consisting of a central chamber provided with two 
valved ports, one leading tp to a nozzle which pro- 
jects centrally through a pan at the top of the lamp, 
and the other to a coil of pipe lying above this pan. 
The coil is provided with a series of openings on its 
underside, through which the chemicals may pass out 
ofito the pan. In operation the chemicals, which are 
supplied to the central chamber of the lamp, may, by 
proper manipulation of the valves, be permitted to 
pass up either through the nozzle, or through the 
coil, where they will be ignited. In the latter case a 
ring of flame will be produced above the pan. For the 
purpose of adjusting the valves when the lamp is 
supported above the reach of the hand, operating rods 
are provided which have worm gear connections with 
the valve stems. 

Cane-HaANpie Camera.—A German inventor has re- 
cently produced a magazine camera, which is contained 
within the handle of a cane. Cane-handle cameras were 
invented a dozen 
or more years 
ago, and were de- 
signed especially 
for travelers. 
However, they 
proved impractic- 
able, owing to the 
fact that but a 
small supply of 
plates or films 
could be carried 
at a time in the 
cane. The camera 
illustrated 
rolls of films, a 
number of which 
may be stored in 


uses 


the hollow crook 
of the handle. 
The film passes 





from its roller in 
the magazine over 





a plate, which 
guides it in the CANE-HANDLE CAMERA. 
focal plane _ for 


exposure, and thence it is taken up on the receiving 
spool in a chamber below. When the entire film has 
been exposed upon the receiving spool, the side face 
of the cane handle is removed. The exposed film roll 
is then taken out, and a new one moved to position 
for use immediately back of the guide plate. 
Boox-Suprort.—The number of patents on book-sup- 
ports does not seem to diminish. We show herewith 
one of the latest inventions in this line. It comprises 
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BOOK-SUPPORT. 

two leaves, hinged together, one of which is secured 
to an adjustable standard. The other leaf carries a 
stop piece, against which a book may be supported. 


When desired, the occupant of the chair may push his 
book or writing material on to the relatively station- 
ary leaf, and then fold over the movable leaf thereon, 
so that his work will always be handy wh.n the occu- 
pant resumes his seat. The book-stop on tne movable 
leaf causes a space to be formed between the leaves 
when the book-support is folded. The book-support is 
provided with the usual vertical and angle adjusting 
devices, and is secured to the chair by a clamp. 
dla ptendipcnguncenmenancinanitians 
Patents. 
the inventor of the 


Brief Notes Concerning 

Charles Cranston, of Brooklyn 
first under-cutting paper mach in« in the United 
States, died recently at his home in Brooklyn. He 
was also the inventor. of numerous other features 


used 


of paper machinery, and for thirty years has been the 
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head of a machine plant at Williamsburg. During the 
war of the rebellion, he was closely associated with 
President Lincoln and for some time was the chief 
engineer of the President's yacht. He entertained 
such pronounced views on the subject of slavery that 
he narrowly escaped lynching at the hands of a mob 
during the excitement following the John Brown 
raids. 

Steel fishing rods have been brought to such a state 
of perfection that they are now being sold extensively 
in the place of those of bamboo. It is said that they are 
handier to carry and are better balanced and can be 
weighted to suit the most fastidious taste. These rods 
are made of the finest tempered steel tubing, japanned. 
The eyelets German wired to the rod, 
The handle is of cork, the same as used on the wooden 
rods, but the joints are much superior to those of the 
bamboo, as the smaller section sinks three inches into 
the larger one, which makes it practically impossible 
for the rod to become disjointed when bent in use. 
It is said that the steel rod is much more sensitive 
than the wooden one and that every movement of the 
fish can be felt by the angler. 


are of silver 


A patent has been recently issued to A. B. Hunkins, 
of Winona, Minn., for an improvement in the manner 
of printing the name and address on newspapers which 
are to be sent through the mail. The device is to be 
attached to the perfecting press, and the name and 
address of the subscriber is printed at the same time 
that the paper is impressed. The printing wheel by 
which the impression is made is moved intermittently 
instead of continuously, the cylinder of a 
press. The new invention makes use of the linotypes 
made by the typesetting machines which are in gen- 
eral use in all parts of this country. It automatically 
takes one of bars of metal from the storage 
galleys, inserts it in the printing wheel, and after the 
printing operation is completed, returns the line to 
the galley. It requires the attention of but one oper- 
ator, who sets the galleys on the machine and removes 
them after The capacity of this machine is 
24,000 separate addresses per hour. 


as does 


these 


use, 


All of the electrocutions which have taken place in 
the State of New York have been under the active man- 
agement of Electrician E. F. Davis, who installed the 
chair and who owns the patents covering the. device. 
These functions have been absolutely dependent on 
the gentleman's presence; and as the time for one 
of these affairs approached, there was always a fear 
that Mr. Davis would fail to be He has of- 
ficiated at the electrocution of over seventy murderers. 
Two years ago the Legislature of the State appro- 
priated $10,000 with which to purchase the machine 
and the patent rights, but at that time the inventor 
refused to Since then, however, Mr. Davis has 
reconsidered, under the persuasion of Superintendent 
Collins, and has agreed to accept the sum. The last 
appropriation having gone by default, it is now neces- 
sary to make a new one, and the next session of the 
Legislature will be asked to do this. 


present 


sell. 


The tower portion of the Madison Square Garden is 
being remodeled at a of $10,000, for the pur- 
pose of affording increased laboratory facilities for 
Cooper Hewitt, son of the late Abram 8S. Hewitt and 
the inventor of the system of electric lighting which 
bears his name. Mr. Hewitt has had his workshops 
in the tower of the Garden for some time, and it was 
there that the Hewitt lamp was developed. 
The inventor now occupies the first, sixth, and seventh 
floors, and the improvements which have begun will 
give him the use of the remaining part of the tower. 
The alterations call for the entire remodeling of the 
tower. Additional floors will be put in, and the win- 
dows, which are now entirely ornamental, will be sup- 
plied with plate glass. The spiral staircase leading to 
the observation floor will be changed, and fireproof 
partitions will be erected. The Cooper Hewitt lamp 
is now largely used fer the illumination of photo- 
graphic studios and shop windows. 


cost 


Cooper 


For years the planter and the spinner have been 
united in the hope that some one would invent a 
“roller” gin that would do the work, while ginners of 
cotton have recently been eager to get hold of some 
power capabie of making a commercial or “compressed” 
bale in the ginhouse. It is universally admitted that 
the saw-gin is almost, if not quite, as barbaric a de- 
spoiler in the separation of the cotton fiber from the 
seed as is the “compress” in forming the bale that 
is now bought and sold on the exchanges and shipped 
to the factories of the world. It is contended that the 
saw-gin actually wastes or destroys over 6 per cent of 
all the cotton raised in the Southern States. That 
meant this year the destruction of at least $50,000,000 
worth of property belonging to the farmers of the 
South. Again, it is claimed that by maltreatment and 
rough handling the saw-gin deprives the cotton fiber 
of 40 per cent of its tensile strength. Mr. Edward At- 
kinson says that under present conditions fully 75 
per cent of the fiber’s initial strength is destroyed.— 
Thomas Grasty in Southern Farm Magazine. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 
BEENIVE.—C. Luptorr, San Pedro de los 
Pinos, D. F., Mexico. This beehive is particu- 
larly adapted for use in places where there 
are sudden changes of temperature, as in the 
high tablelands of Mexico, where hot days are 
followed by cold nights. Such conditions cause 
the loss of bee swarms every year by spring- 
dwindling if the bees are kept in hives of the 
construction which allows the sudden changes 
of the outer temperature to influence the life 

of the bees in their habitations. 


STACKER.—L. A. Lamsorn, Scottsville, 
Kan Mr. Lamborn’s invention relates to a 
stacking apparatus adapted more particularly 
for the handling of bundled grain. The 
stacker is simple, portable and effective. in op 
eration, and may be successfully operated by 
one attendant at the power mechanism, this 
person also varying the inclination of the 
carrier frame, and another to manipulate the 
chute. 





Of General Interest, 

PHOTOGRAPHIC CAMERA,.—M. NI&LL, 
New York, N. Y. In this case the invention 
relates to improvements in cameras, an object 
being to provide a camera of novel form and 
construction and of a size to be readily carried 
in a vest-pocket. A further object is to pro- 
vide a novel film-strip holder, with means for 
operating the same to move the strip, whereby 
new or unexposed surfaces are brought to ex- 
posure position. 

PROCESS OF MANUFACTURING ARTI- 
FICIAL STONE FROM MAGNESIT.—C. 
GroyeN, Bonn, Germany. This invention has 
reference to a process of manufacturing arti- 
ficial stone from oxychlorid of magnesium, and 
it is distinguished from the processes hereto- 
fore in use by providing means whereby the 
sweating and efflorescence and the subsequent 
cracking of the stones as heretofore manu- 
factured is avolded and the stones are given 
an increased hardness, 

TOY BANK.—A. Fonts, New York, N. Y. 
In carrying out the present invention Mr. 
Fonts has particularly in view the provision 
of an article such as toy banks, safes, or the 
like, the parts of which are so correlated and 
arranged that when once a coin has been de- 
posited in the bank it will be impossible to re- 
move the same without a door provided for the 
purpose or destroying the bank. 

INDICATOR-CHART FOR BUSINESS EX- 
CHANGES.—A. J. DeLaviens, New Orleans, 
Ia. The improvements in this case have ref 
erence more especially to charts or boards for 
companies or exchanges engaged in 
say grain, cotton, or oil, 
principal object is to 


use by 
buying and selling 
for instance; and the 
provide means for visually indicating both 
buyers and sellers of goods, which particular 
offer for the purchase or sale may be accepted 
by each buyer or seller and also to provide a 
board whereby business may be transacted be 
tween buyers and sellers even if one of the two 


parties should be absent and also arranged and | 


operated so that none but the closers will 

know by whom the offers are made. 
ENVELOP AND LETTER-SHEET FOR 

SAME.—G. ARCHIBALD, New Rochelle, N. Y. 


The inventor's purpose is to provide a con- 
struction of an envelop and a letter or bill 
sheet especially adapted thereto which will 


admit of a folding stub forming a portion of 
the letter or sheet after having been addressed 
or both sides to be passed through 
openings in the envelop when the letter or bill 
is placed therein and the stub be secured at the 
outer face of the envelop in a manner to dis- 
close an address, rendering it unnecessary to 
write or print the address on the envelop. 

PUZZLE.—FE. G. Jackson, San Francisco, 
Cal. In this puzzle a series of slides are po- 
sitioned upon a frame with their Roman 
numerals !n irregular order, and they may 
then be rearranged in consecutive order by re- 
leasing, say, “Y" and “X" by certain means, 
then releasing “VI" and “VIII” by certain 
means. Without disengaging more than one end 
of each slide at a time these may be brought into 
the desired order. Considerable ingenuity may 
be Involved in accomplishing the purpose of 
this entertaining device. 

METAL DAM.—J. L. Hotmes, Butte, Mont. 
The object of the improvement is to provide a 
dam more especially designed for use in can- 
streams, and other waterways having 
slanting banks, which dam can be 
set up, is exceedingly strong and dur- 
and is arranged to dispense almost en 
tirely with the use of masonry and to allow of 
building the dam without seriously interfering 


on one 


vots, 
steep or 
readily 
able, 


with the natural flow of water In the water- 
way 

POST-CHECK CURRENCY.--I. D. Wor- 
cksTex, Pittsburg, Pa. This invention relates 
to that class of currency or money which Is 
designed to be changed by the holder thereof 
inte a check payable only to the payee named 
the n The objects of the post-check cur- 
ret ‘x new contemplated are not accom- | 
plished, and the system is without practical 
efficleney in its present condition. It is neces- 
sary to devise some simple means which rend- 
ers the post-check note after it has been once 
transformed by the holder into a check pay- 
able to the payee named thereon recognizable 


at a glance and absolutely incapable of being 
again transformed into a close resemblance 


of the post-check note. Mr. Wor- 
cester accomplishes this object. 

BOTTLE.—R. G. Davis, Hot Springs, Ark. 
This bottle is so constructed that after dis- 
charge of its original contents it cannot be 
refilled. The bottle is ‘provided with a valve 
which leaves its seat to allow the liquid to 
pass freely out. Should an attempt be made 
to refill the bottle by placing it in liquid or 
by forming a vacuum in the bottle and then 
inserting it in Hquid, the liquid will force the 
valve tightly against its seat, and thus pre- 
vent refilling. 


CLOSURE FOR AIR-SHAFTS.—M. ScHoL. 
and D. GronreLtp, New York, N. ¥. The prin- 
cipal object of the invention is to provide an 
improved apparatus whereby air shafts in 
buildings may be automatically divided into 
sections corresponding to the floors of the 
building, whenever fire enters the airshaft to 
any considerable extent. The invention also 
provides means at each floor for automatically 
closing the air-shaft at that point, when de- 
sired. 

GARMENT-CLASP.—J. P. Wises, Chicago, 
ill. The invention relates to clasps that afford 
gripping ends for garment or hose supporters 
and has for its object to provide novel details 
of construction for a garment clasp that adapt 
it for a very reliable engagement with the gar- 
ment, avoid injury to the most delicate fabric, 
and permit a quick and convenient release of 
the material engaged by the clasp. 

PERPETUAL CALENDAR.—T. O'SHaven- 
NESSY, San Jose, Cal. The purpose of the in- 
vention is to provide a simple and accurate 
form of perpetual calendar that may be set for 
any month in any year, leap year included, 
and in any century within the scope of the 
calendar, and the day of week of any date 
may be quickly and readily ascertained with- 
out calculation on the part of the operator. 

TRIGONOMETRICAL METER.--H. C. 
Percy, Natchitoches, La. This meter is de- 
signed for use by surveyors in the field for 
finding, without calculation, the distance to 
any remote object, or the height of an object. 
It is also serviceable in schools for the clearer 
teaching of trigonometrical functions, since it 
shows for any angle the just proportions be- 
tween the different lines within and without 
the circle to the radius. 

COUPLING.—F. J. Carney, New York, N. 
Y. Mr. Carney's invention relates to couplings 
adapted more particularly for use in connect- 
ing the piping of such receptacles as set 
urinals. Its principal objects are to provide 
ja device of this class which may be readily 
applied and removed and which will preserve 
the integrity of the joint. 

WHIRLING TOY.—8. Bristow, Topeka, 
|Kan. The toy consists of a cone-shaped body, 
| provided with vanes around its base edge, and 
| &ttached by a cord to a rod. When the toy is 
| held in the wind, it will be forced outward by 
|the wind which impinges against the vanes, 
| causing the toy to rapidly rotate. 
| SEPARABLE HINGE.—S. F. Mexkx, New 
York, N. Y. The primary object of Mr. Meek's 
‘invention is the provision of a simple and 
cheap construction, wherein one of the two 
leaves of a hinge may be guickly connected 
to or disconnected from the other, without 
removing the pintie, and at the same time the 
two leaves remain in engagement under normal 
| conditions in the service of the article. The 
| hinge may be so manipulated as to overcome 
the practical difficulty met by experienced 
workmen in hanging a door by ordinary hinges, 
this difficulty consisting in bringing the hinge 
leaves on the door simultaneously Into engage- 
ment with the hinge leaves on the jamb. 
| TOY.—S. Jurapo, New York, N. Y. The 
| purpose of this invention is to provide a toy 
| in which a transparent cylinder is provided 
| having means by which a ball or other rolling 
; object passes and lodges in pockets or passes 
romgge openings in any one of a series of 
disks or rotating receivers mounted to revolve 
in the cylinder and finally passes out through 
the base for the cylinder, having apertures 
| therein and a depression arranged around the 
| apertures, which apertures lead to exposed 
, chambers in the base, any one of » 
finally 











receive the ball. 





| Household Utilities, 

BED OR COUCH.—-F. W. Borcker, Oak- 
|land, Cal. The object of this invention is to 
provide a bed, couch, sofa, or the like which 
|may be readily adjusted from the horizontal 
{to any desired inclination. This end the in- 
| ventor attains by certain novel devices mount- 
jed on the bed-frame and having connection 
|} with a supplemental or slat frame, which ts 
| pivoted on the main frame and which carries 


kw mattress and bedclothes. 


EGG-BEATER.—W. V. Patey and T. H. 
| Bussey, Charters Towers, Queensland, Austra- 
jlia. In this patent the invention relates to 
, improvements in a culinary device for beating 
leggs, for beating and mixing compounds for 
| Sponge and other cakes, and for beating milk 
or for any kind of substance. The primary 
| object of the improvement is to produce a 
simple, cenvenient, and cheap article for 
| rapidly and easily beating food substances. 

WATER-CLOSET BOWL.-M. D. Heuraica 
and F. W. Kinesscry, Evansville, Ind. In 
this case an object is to provide a construction 
for washing down the closet without or with 
siphonic action, to do away with all splashing 











its object being to produce a device wherein 
the flushing-water is divided into two parts, 


action, as well as those without such action, 
and materially increases the efficiency of both 
types of bowls. 

FOOT-TUB.—J. A. CaLpwe.., Rochester, 
N. ¥. The object in this instance is to pro- 
vide a tub that may be readily placed in an 
ordinary or large bath-tub and having a drain- 
nipple adapted to engage in the bath-tub drain- 
pipe, thus permitting the running off of water 
from the foot-tub without danger of any other 
water passing into the large bath-tub and pos- 
sibly spoiling the same. F 





Machines and Mechanical Devices, 

DRILLING - MACHINE.—F. F. Herpiznr, 
Crescent City, Cal. Mr. Hepler’s invention is 
in the nature of an improved rock-drilling ma- 
chine of that type in which a set of rotating 
hammers are made to act upon the end of the 
drill-bit and the latter is turned and also in 
which means are provided for forcing a con- 
tinuous stream of water into the drill-hole be- 
side the drill-bit to soften the rock and to 
clear out the cuttings, so that the operation 
may be continuous, 

BRICK-REPRESSING MACHINE.—<. W. 
PuGH, Veedersburg, Ind. It is the object of 
this improvement to provide a machine which 
is adapted for automatically repressing bricks 
with great rapidity and economy of time and 
labor. The bricks are received upon a travel- 
ing feed-belt and carried forward to dies by 
which they are repressed and then automatical- 
ly discharged and deposited upon a conveyor 
by which they are removed from the repress- 
ing machine. 

APPARATUS FOR FORMING THREADS 
ON GLASS,.—F. WackENnnUTH, New York, N. 
Y. This apparatus is intended for forming 
screw-threads of any desired pitch and form 
on glass cylinders, rods, and other round ob- 
jects. The inventor has discovered that by pro- 
viding a tool in the form of a disk composed 
of a homogeneous substance sufficiently hard 
to cut or grind into the glass, by driving this 
tool revolubly at a high rate of speed, and by 
feeding the work against the periphery of the 
tool he is enabled to form a thread of any 
desired sort around the surface of the work. 

CLOTH-CLEANING BRUSH FOR FLOUR- 
BOLTING MACHINES.—L. Jones, Columbus, 
Ohio, One purpose of the invention is to sup- 
ply each sieve having a cloth with an inde- 
pendent cleaner. Another is to provide each 
sieve with an automatically-operating brush 
which derives its impetus from‘ the motions of 
the sieve-box, the same being propelled back- 
watd and forward by the arrangement of its 
mechanism so as to subject the entire surface 
of the bolting-silk to the continual action of a 
brush or brushes, which brushes many be sus- 
tained in position by bolts and springs or 
other suitable devices. 

BASKET -MACHINE.—C. Enpers, 8t. 
Joseph, Mich. The invention relates to basket- 
machines, the object of Mr. Enberg’s several 
improvements being to render the machine, as 
far as practicable, automatic and to present 
certain points of advantage. This machine has 
been tried in actual practice, and it is found 
that the two hand-levers are quite adequate 
to handle it, thereby making its action to a 
great extent automatic. 

SLACK-THREAD CONTROLLER FOR SEW- 
ING-MACHINES.—-H. MANNING, la Foster 
Lane, London, England. This invention re- 
lates to the lock-stitch sewing-machine de- 
scribed in an application for a prior United 
States patent, in which all the movements are 
derived from only three cams and practically 


| the entire operative mechanism is situated be- 
ich may] 


neath the work-plate. The present Invention 
reiates to an improved take-up device for the 
thread. 

BARREL SOAKING AND RINSING MA- 
CHINE.—-H. Reinincer, New Orleans, La. In 
this case the invention refers to washing ap- 
paratus ; and its object is to provide a machine 
arranged to subject the exterior and the jn- 
terlor of a barrel or like package to the action 
of hot or cold water for soaking the package 
and thoroughly cleansing and rinsing the same 
in a comparatively short time and without the 
aid of skilled labor. 

STONE-SAWING MACHINE.-J. B. Han- 
Ley, New York, N. Y. In this patent the ob- 
ject of the invention is the provision of a new 
and improved stone-sawing machine arranged 


for making straight or curved cuts tn the | 


stone block to cut the latter to any desired 


shape. ‘The invention consists of novel feat | 


ures and is intended to efficiently serve the 
purpose for which it Is designed. 
TUBE-WELDING MACHINE.—W. Bryno, 
Winnipeg, Canada. Mr. Byrd’s improvement 
has reference to a machine which upon chang- 
ing the tools thereof may be employed either 
for cutting tubing or for welding together two 
sections of the same. It belongs to that class 
in which the tube to be welded is placed over a 


mandrel and welding tools are driven around 
the outer rurface of the tube at the point of 

VISE.—C, H. Rirrs, Wausa, Neb. In this 
| patent the improvement relates to @ clase 
wherein the jaws of the vise are closed by foot-- 
pressure, and has for ita object to provide 
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Prime Movers and Their Accessorics,. 
STEAM-TRAP.—R. D. Tackanprty, 
ton, Me. The invention provides a novel man- 
ner of mounting one element of the means for 
transmitting movement of the float so that this 
mn 


; 


novel diaphragm is also provided for operating 
the outlet valve, this arrangement avoiding 
the use of the stuffing box and the friction 
incident thereto. Rea 


COOLING AND LUBRICATING CRANK- 
CASE ENGINES,—-R. L, Bowman, Pineville, 


never allowed to reach a high temperature and 
the ol} is neither emulsified nor cooked, 
constantly removed in normal conditten from 
the crank-case as it accumulates, and is sepa- 
rated by gravity and used over and over again, 

LUBRICATOR.—-E, CiLarx, Winslow, 
zona, Mr. Clark's invention Is an improvement 
ia lubricators especially designed for use ih 
connection with the relief valve of a loco- 
motive steam chest for the purpose of feeding 
graphite or other lubricant into the valves or 
cylinders of the locomotive, while the latter is 
drifting with the steam shut off. 

COOLING MECHANISM FOR EXPLOSIVE- 
ENGINES.—F. Reavon, Oak Cliff, Texas. This 
invention relates to a means for alr-cooling 





is 
| formation in or on the cylinder walls of 
jalr passage or passages and in so arranging 
| parts that movement of piston brings a circu- 
| lation of air through this passage, such ¢lreu- 
| lation extending into interior of cylinder to 
| cool piston as well. Preferably, and-eapeciaily 
in case of adaptation to internal-combusion en- 
| gines, the engine balance-wheel is formed with 
fan-blades. These act at mouth of alr-pasiage 
| to accelerate alr current and assist action of 
| piston with respect to such contents, Com- 
pared with other systems now weed, this me- 
chanism, owing to positiveness and thorough- 
ness of air circulation, must give much greater 
efficiency. 





BRallways and Their Accessories. 

METAL CROSS-TIE AND BAIL-FASTEN- 
ER.—B. 8. Sawyer, El Paso, Texas, and €. €. 
BuL., Albuquerque, New Mex, The object in 
this case is to provide details of constriction 
for a plate-metal cross-tle and tract-ral!-fast- 
ening means that engage the tie, whereby the 
eross-tle is afforded means that adapt it for 
the support of a heavy weight, although a 
limited area and weight of plate metal is used 
in its construction; and the track-rails ‘ate 
held secured on said cross-tle In a reliable 
manner, which permite removal of the track- 
rails as occasion requires. A further object 
| is to so construct the fastening means that 
rails of different weights and thickness of rali- 
| bases may be clamped upon the improved cross- 
tle. 

COMBINED CHECK-HOLDER AND MATCA 
| PLATE.--M. J. Bevans, New York, N. ¥. The 
invention of Mr. Bevans relates to a combina- 
| tional device capable of use both as a check- 
| holder and as a match-plate. His invention 
also consists of certain improvements tn the 
device considered ax a “check-holder.” The 
| device enables a passenger to remain undis- 
| turbed tn regard to care of check and free to 
read or conduct himself in ony way desired. 
The match-plate is mounted very conveniently 
for his purposes. 





1 


| Pertaining to Vehicles, 

COMPOUND VEHICLE-WEHEEL—F. MM. 
| OLiver, Oswego, N. Y. The object of the In- 
ventor is to provide details of construction 
for a wheel for use on railroad-cars, traction- 
engines, automobiles, road-wagons, or vehicles 
Gesigned to travel over uneven roads or be 
moved over soft ground on a road or in a field 
and which in service will minimize the power 
required to propel or draw the vehicle, and 
furthermore, to render the movement smooth 
and adapt it to maintain an upright position 
traveling over a rough or inclined road bed, 

PROTECTOR FOR PNEUMATIC TIRES.— 
J. F. Burau, Madison Station, Ala. Pr. 
Burnam's invention belongs to the clase ot 
protectors for elastic wheel tires of autome- 
biles, bicycles, and other vehicles, which are 
adapted for application to the tread of such 
tires without inclosing the body of the same, 
and whose purpose is to prolong the life of 
the thre by taking most of the frietion and 
wear incident to use. 

Nore.—-Coples of any of these patents wi!! 
be furnished by Munn & Co, for cents each, 
Please state the name of the 
the invention, and date of 
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Business and Personal Wants. 


ye THIS gs MN  CARRFU LLY.— v.—You 
will ind inquiries for certain ciaases of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at orve zed we will 
send you the name and address cf the party destr- 
ing the Information. ius every case it is neces 
sary to give the number of the inquiry. 
MUNN & CO, 








Marine tron Works. Chicago. Catalogue free. 


tequiry No. 61296,—For quotations on ing 
thus th parta, alao for the necessary machinery m put- 
ting (bem together. 

AUTO#s.—Duryea Power Co., Reading, Pa. 


Ipaniry Ne. @447.—For makers of tire-setting 
aod shrinking mach 


“1. &” Metal Polish. Indianapoiis. 


feantee No, 6128.—For parties to manufacture 
agriouse ral implements in quantities. 


Porforated Metals, [arrington & King Perforating 
Co., Chicazo. 


AL... ed Neo. 61:29,—Vor makers of iron tanks for 
storing Water, abual ® barrel capac 


Samples free. 


thy. for country rest- 
Handle & poke Mehy. Ober Mfg. Co., W Bell &t., 
Chagrin Falis, 0. 


leautry No. 6130,— For makers of outhits for plat 
tag oliverware. 

if it wa paper tube we can supply Ut. Textile Tube 
Company, Fail River, Mass. 


teas oq ae Ne. G1241.—For an engine of the vertion) 
md aft compound or triple expansion 

Ube, having bish. pressure cylinder about 4 inches dia- 
to 0 tnehes stroke, with fo Ae oedogee oc 


intermediate and low pressure vy ay igtoranamasto te 
an initial pressure as bigh as = gf te Snes "the 
cagine at about 4) pounds under ordions 


Sawmill machinery and outfits dint by the 
Lane Mfg. Co.. Box 15, Montpelier, Vt. 


P< 4 Mn 6132.—Vor makers of wire nal) mak 


Agente wanted to sell the Rysde pussie. Sample by 
mailfor Wo. Ryede § y Works, Roch N.Y. 

sneoter No. 6133.-—For makers of pocket elect no 
hghta, having the 133. system, not dry Costery. 

If you wish to buy patents on imventions or sell 
them, write Chas, A. Scott, 40 Cather Buliding, Roch- 
ester, N. ¥. 


Inquiry Ne. 9134.- Yor manufacturers of Ger- 
man silver seamless rr 





d-drawa tabing 314-16 inches 


We manefacture anything In metal. Patented arti- 
cles, metal stamping, dies, screw mach. work. ete. 
Metal Novelty Works, 43 Canai Street, Chicago. 


wo =A pamela makers of “Feather 


Patented inventions of brasa, bronze, composition or 
Sigminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Masa. 


olgestt Ne. @}38. For the address of the “Union 


The celebrated “ Horusby-Akroyd” Patent Safety (1! 

Bagine ie built by the De La Vergne Machine Company, 
Foot of Kast ith Street. New York 

Suaviry % G137.. For manufacturers of 
Chines for mak mandolin and guitar bass strings 

Manufacturers of patent articies. dies, metal stamp- 
tng, screw machine work, hardware speciaities, machin 
ery and tools. Quadriga Manufacturing Company, 16 
Bouth Canali “treet, « “hicagy. 

inquiry Neo. 6128, Por 

ewer Couper Co. 

Adding, muitiplying and dividing machine, all in one. 
Pelt & Tarrant Mtg. Co., ( hicago. 

Inquiry No. 6439. 
order noveltivs. 

W ANTED. — Acidress of the makers of latest machines 
for curling balr for upholstery purposes, ©. Nolan & 
Sous, Devoushire Street, Cork, Lreiand, 

fnauiry No. 61 40.—For an apparatus for quickly 
de. ermining the lntrimsic value of various coais. 

Form SALe.—latent on wood split pulley can be 
Suught at a bargain. Thereis none better manufac. 
tured. Address F. J. Kanford, 2 State St., Seneca Palisa, 


nntete:, Ae. Gt41.—Yor manufacturera of cast 
cetlers tor locomotives, tenders and wa- 


the present address of 


For parties hendiimg mai! 


Compiete Machine Shop for Sale. 
tng small articles and novelties, 
scliliig novelties and all orders. 
ener, 40) BE ilet Street, New York. 


Inquiry Ne. 614%.-—Wanted, to purchase or tease 
on royalty @ 000d patent, preferably in tue hardware 
line 


~For manufactur 
With stock of good 
Price 2.40 A. Weg 


€@” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., M1 Broadway, 
New York. Free on application. 


ainasies Ne. 6143.—For parties to make soft rab 
goods, such aa toy balloons. 


“es wiry Ne. €144.—for makers of piate mirrors 
tab io for mantels. 


manly ivy | Ke. 2, O8as 45. rAd manufacturers of @ cot- 


setae Ne. a ane + sal makers of small lamp 
a. 


ebimneys used i road signal 
Taqeiry Ne. @147.—Por dealers in «tag horn for 
haa ites 





ef knives; ether cat in lengtws of whole 


oe ma@nuefacturers of the 


i Ne. 61 $8.— 
° eaeicz, lores shov 


ate. Be. ¢ 140. Po machinery for making 
ire Ne. 50.—FYor makers of the “ Black 
Pa hs td corte twas manties ° “s 


1.—For whotesaie dealers in aup- 
poles, as eplit bamboo, handivs, 


Tnhquiry Ne. Gt 
eel 2. th 
eta. 

\ ml Ne. S198. -For manufacturers of wood. 

Jnquiry He, 6289.—Por manufacturers of boll 

q Hames, incandescent tam um 
wire, cord, suckets, ete, naa ae 

' ivy Neo. @154,—Por parties who bulla moter 
4 Nvery Wagous, 

Inasiry Neo. 6t ‘or na 

aa eee Nex 6? prices and particulars of 
alpeatty Me Ne. 19h 36.— For doaters tn pertorated sine 
OVEN WITS Bc: eens. 


‘iry Ne. “9137. o 
yeti machine si bay e mms yt 


Ne, 6158.—For makers of tools for bent 
ae Se anaes ae fegttimate. 


: 80 For machine + 0 eae 
me, 01-7 presume of coin 





| pounds are Intere hangeable as given above. 2. 








HINTS TO CORRMSPONDENTS. 


Names efd Address must accompany all letters or 
no attention will be paid thereto. This is for 
our informa net for publication. 
to former orticlos or answers should 
number 





t we ee 2 to reply to ali either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any eurtiste t adver- 


tised in our columns will furn with 
-_ of 


m BR. or carrying 


Special, Written Information on matters of personal 
rather than general interest cannot be expected 


without remunera 

Scientific te referred to may be 
bad at the office. ce 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination shoald be distinctly 
marked or labeled 





(9472) M.K. says: I take the liberty | 
of addressing you in view of securing the fol- 
lowing imformation, for which { thank you in 
advance. Kindly tell me how the field of an 
alternating-current motor, of the Westing- 
house type, is wound. A. There are many forms 
of alternating-current motors made by the 
Westinghouse Company, the windings of which 
differ from each other. Each one is wound 
afier its kinds If you apply to the Westing- 
house Company, they will doubtless be will- 
ing to explain to you any particular type in 
which you may be interested. In general, it 
may be sald that the polyphase motor does 





not resemble a dynamo in its windings as close 
ly as does the direct-current motor. Polyphase 
motors have a stationary and a rotating part 
the stationary part is called a stator, and the 
rotating part is called a rotor. The stator iu | 
most moturs bas sets of cvils in which the poly- 
phase currents produce a rotary field. The 
rotor has closed colls In which the field pro- 
duces closed currents, with the result that a 
torque or pulling force is produced, which 
causes the rotor to turn around, following the 
pull of the rotary field. The coils of the rotor 
may be copper bars imbedded in slits of the 
laminated steel or tron These bars are 
connected to copper collars at the ends of the 
Such an arrangement is called a «quir- 
vel cage rotor, or armature. See Sheldon’s “Al- 
ternating Current Machines,’’ price $2.50. 
(9473) EE. H. A. asks: Would not an 
expending jet of steam travel slower at its ex 
panded end than at its issuing end’ If so, is 
it not paradoxical or illogical to enlarge the 
compound eod of the Parsons steam turbine, 
as to cause the blades at that end to revolve 
at a higher than the first sections of | 
buckets getting the liveliest steam’ A. The ve- 
locity of steam in an expanding nozzle ais, 
adiabatically and inversely with the increasing | 
area of the nozzle. Its expansion in the in 
verted cope does not increase its velocity, but 
does increase its area of impact on the blades 


| 


core, 





rotors, 


so 


speed 


of the turbine, and so balances the loss of 
velocity. The velocity of steam issuing from a 
nozzle to the atmosphere at 100 pounds pres- 


sure is 80S feet per second ; while if Issulng into 
a@ vacuum from the same pressure it is 1,700) 
feet per second, which suggests the enlarged ter- 
minal sections of the steam turbine as a con- 
densing engive. 
(9474) R. G. 

any relation 
pounds per second’ 550 foot pounds per 
ond equals 1 horse power. 746 watts equals | 
Can foot pounds be calculated 
versa? A. You say “550 
foot pounds per second equals 1 horse power, | 
and 746 watts equals 1 horse power.” Since 
things which are equal to the same thing are, 
in the same sense, equal to each other, why do 
you not say, 550 foot pounds per second equals 
746 watts’? 746 watts will in 1 second exert a 
horse power in a motor, and will continue to do 


so as long as the motor runs, Watts and foot 
> 





B. asks: 1. Is there! 
constant between watts and foot 


sec 


1 horse power. 


In watts, and vice 


llow can the horse power of a single«ylinder, 





vertical, two-cycle, gasoline engine be deter- 
mined, when the apparatus necessary for ae 
lating the brake borse power is not ai hand? 


A. There are 
ing the power of 
fidicated power ax registered on a card by an | 
indicator, mean 
be measured and the indicated horse-power com- | 
puted. Second, the actual or brake horse-power 
taken by a l’rony or any other form of brake. 
The difference between the indicated and brake 
horse-power is the power lost by the friction 
of the engine. Third, a method based on the 
heat units of the fuel fed to the engine In a 
given time, from which must be deducted the 
beat units carried off in the exhaust by the 
cooling water, and by radiation, leaving a bal 
@tice assignable to Indicated power. Still an- 
other method of determining the power is the 


two rellable methods of test- | 
First, the | 


but 
a gasoline engine. 


from which the pressure may 








Renard dynamometric fan described in Sup 
PLEMENT, No, 1460! 
(9475) H. H. C. asks: Will you 


kindly anewer me in the Notes and Queries 
columa of the Bomenrivri¢g AMERICAN the fol 
lowing question ; ? find that when the street 
car tracks are connected with @ direct line to 
the yi ay et of about twenty volts 


| Ose 
| sides opening chapters on the natural appear- 


and high amperage results. When the car Is 
at the place tapped, the voltage is highest, and 
diminishes as the car proceeds from that point ; 
also when the car stops the current stops, thus 
causing a current which is not continual. Will 
passing the current through a storage battery, 
or some other receptacle, produce a continual 
current between the “ygovernor’’ and dynamo’ 
A. You say you find a drop of voltage of twen- 
ty when a wire is taken from a street rail di 
rect to the dynamo, which is highest when the 
ear is at the place tapped. The voltage is 
then highest because the resistance in ohms is 
less from the trolley wire to the dynamo. As 
the car goes away further from the dynamo, 
the resistance increases from the trolley to the 
dynamo, and thus the drop of voltage from the 
place tapped to the dynamo is less. There are 
the same volts all the time from the plus wire 
to the dynamo, except for the drop between the 
dynamo and the trolley along the plus wire, 
which is usually the upper wire, on which the 
trolley bears. ‘When the car stops, current is 
shut off, and of course none shows on the wire 
you have cut tR between the rail and the dy 
namo. Passing the current through a storage 
battery will not help the current. If a storage 
battery is charged from the return current of 
a trolley line, that battery afterward 
used. 


can be 
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HanpBook OF GASOLINE AUTOMOBILES. 
Association of Licensed Automobile 
Manufacturers. New York. 1904. 
Pp. 83. 

It is seldom that we review a catalogue, but 
in the present Instance it is merited, as it illus 
trates all the principal types of automobiles 
which are manufactured and imported under 
the license of the Association of Licensed Auto 
mobile Manufacturers, under the basic patent 


granted to George B. Selden. The catalogue 
is beautifully gotten up, and shows a very 
large number of types of machines. It is an 


admirable book of reference, and should be in 
the possession of all who are interested in auto- 
mobiling 


Gotp Assayine. By H. Joshua Phillips. 


New York: D. Van Nostrand Co1- 
pany, 1904. 8vo.; pp. 13 Price, 
$2.50 


handbook for the 
It contains, be 


This work is a practical 
of chemists and assayists. 


ance and forms of gold, its physical characters 


and chemical properties, and the sampling of 
gold ore, articles on the assay furnace, cupe- 
lation, parting, secorification the assay of 
bullion, and assays in cyanidation, chlorina 
tien, and amalga tion processes, which are 
all thoroughly described. A valuable appendix 
contains much information about the coinage 


of the different countries, and the amount of 
gold produced by various well-known mining 
districts. A very complete index aids in mak- 
ing the book useful. 


Movern Evectriciry. By James Henry, 


M.E., and Karel J. Hora, M.Se. Chi- 
cago: Laird & Lee, 1904. 12mo.; pp. 
355; 150 cuts. Price, $1. 


This volume is intended as a practical hand- 
book for students, apprentices, and electrical 
engineers. Besides the principles and formu- 
las governing electricity, which, by the way, 
are presented in as simple a manner as pos 
sible, the book contains many practical ex- 
amples and their answers, from the study of 
which much useful knowledge may be obtained 
The scope of the book is considerable, dealing 
as it does in the first place with static 
tricity and ending with X-rays, 
graphy, and radium. Besides having this wide 
also deals with electrical machinery, 
wiring, etc., in a very practical man 


elece- 


wireless tele- 


scope, it 


batteries, 


| ner. 


_ 


A TexTBook ON CERAMIC CALCULATIONS. 
By W. Jackson, A.R.C.S. New York: 
Longmans, Green & Co., 1904. 12mo.; 
pp. 67. Price, $1. 

This book is not a practical work on pottery 
end porcelain manufacture, but is given up 
wholly to mathematical calculations and the 
like, which will be found of use to all students 
and workers in clay, pottery, and porcelain 
Among other things, it treats of the loss of 
weight of potter's material on drying and fir- 
ing: of the fitness of ground materials; the 
calculation of formule® of compounds from 
their percentage compositions, and vice versa; 
the compounding of mixtures of definite com- 
position from substances of known chemical 
composition, and the application of this knowl- 
edge to the complete synthesis of mixtures of 
known formule from raw materials of given 
composition. The rational analysis of clays, 
and the methods of calculation based upon It, 
as well as the application of such analysis to 
the synthesis of bodies, is another of the sub 
jects dealt with. 


TALKING MACHINES AND Recorps. By S. 
R. Bottone.. London: Guilbert Pit- 
man, 1904. 12mo.; pp. 86; 40 illus- 
trations. Price, 60 cents 

This book ts the latest addition to the series 


on electric and setentifie subjects from the 
pen of that well-known experimentalist, Mr 
Ss. R. Rottone It describes the principles and 


methods of constroeting various sound-repro 
ducing machines, and also gives practical di 
rections for making a simple and efficient 


Box 





phonograph. A brief historical outline of the 
work of different ex;erimenters, which has led 
to the perfection of the phonograph, is also 
included. 














INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 25, 1904 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.) 





dialkyl- 


Acid and making same, 

acetic, Fischer 
Advertising device, 
Air, 


urelde of 
von Merin; 
L. L. M. Salsbu 

apparatus for the electrical tre — AE 
of, Mitchell & Parks 








Alloys, making, R. 8. pS o“ee 3, 
Amalgamating machine, G. C. Scott ese 73,206 
Antiseptic attachment for telephone mouth- 

Se SB PD ac bio wawcescceces 73,266 
Arch construction, G. 3, 








Arcofactor, A. 3, 
Automobile frame, F. . Darnstaedt 773,480 
Automobile throttle and steering lever, C. 

SE he PPS SF eee -. 772,949 
Awning locking de “vice > D BH Ghagd...ci< 773,311 
Ee Van NE. namndede Bienes cvs 773,514 
wane. _ pan basting and roasting attac hment, 

z. & B, BMaemterG cecccccccccese 772,907 
Ratios en ae ee ern 772,029 
Baling press, W. T. Hulscher .......... 73,325 
Baling press, J. W. & W. C. Lindsay...... 773,510 
Basin fixture and basin, me C. H. Moore. . oe 
Basket, folding, W. Hizer ............. 7 





Basket making machine, A. “Pohorzeleck. vad 
t - 


Bearing, shaft, FE. R. Smith.......... e+++ 773,282 
Bed and lifter, invalid, L. C. ates. T72,048 
Bed heating or cooling device, I. “— Finch- 

UML sae eeeesneceneeseeesesesesessessers Tid, 1a8 
OSES YE SP petageeengeseete 773,381 
Bedstead corner fastening, metallic, J. P. 

Fulgham , POSS ETE eA 283 
Bedstead, foldable metallic, C. P. Brown.. 468 
Beet blocking machine, B. J. Young 17 
mest support, J.-D. Game... .......sccccse ‘ 
Belt support, conveyer, W. R. Smith t 
Billiard cue, Bourget & Robert....... 

Binder for leaves or sheets, adjustable 
OE 66s dn Redeadbiebecacs 





Blanket attachment, E. 8S. Burwell 


Block signal, electrical, H. Brooks. 
Block signal system, H. W. Souder 
Blower and fire sereen, combined, Bloom & 

Krebs 772,918 
Blowpipe, E SER bina. s'o-S'o Waicse-ce 773,203 
Boats, Duoyancy regulating apparatus for 

Seeeearene, Ba TB. BOG .o- cccccccccce 772,970 
ES SO aa 773,185 
Belt. pointing and thre: weaned mac -hine, Cc. 

SEES eC ARCET CR do a'ns a8 v00% -. 773,513 
meets manifolding | account, Cu. G Daugh- 

~ e : - 773,064 
Boot or shoe polishing max hine, R. 8. Speer 773,422 
Bottle, J. G. Swindell Sebbosktevecwees 773,435 
Bottle holder guard = or ’ prote ru tor, A. 

ORIGTEOP. ood osccckcoes era ae dbae wes ease 773,083 
Bottle holding deviee, J. F. Christin 3 
Bottle, non-refillable, F. A. Heath...... 

Bottle, non-refillable, W. Robinson 
Bottle, non-refillable, ¢ 


Medley 
Bottle stopper, F > 
lid holder, BI 


Scheidt 
Ore 











Box plate and attachment therefor, i Me- 

Cann reissue wesevcee ° 
Box strap, O. Arendt ......... 
Bracket, 0. B. Kaiser .......... 
Brake, F. Hi. . 2a 
Brake beam. 8. A. Crone ° 
7 mechanism, supplementary truck 

rame for, W. G. Maclaughblin...... 772.946 
Bridle bit, FH. A. Sievert “% ee 
Brush construction, C. Karpp ............. : 
Buckle, backband, J. B. Smith 7 
Building block, M. Brothers 77 
Building block and wall, O. Gethaar ...... 773.493 
Bullding construction, A aime - 773,215 
| Building construction, F. May .........- 773,404 
Button backing, display, D. *pudlin coves 773,419 
Cabinet, G. Wazlavik ...... ‘ 2.982 
Cabinet, picture, C Wogenstabl ‘ 772,992 
Cabinet: work, knockdown sectional, J 

Prieameyer .... no Saks eat 773,161 
Cableways, T. 8S Miller esse 773,205 
Calculating machine, C. Hamann ...... 772,935 
Calculating machine, W. Rabich, et al.... 773,100 
Caleulator, logarithmic, E. A. Sperry. . 773,235 
Camera enlarging attachment, A. L. Swartz. 772,976 
Camera, panoramic Smith ... . 773,348 
Can. See Milk can. 
Candy pulling machine, J. H. Volkmann.. Le 9x1 
Car brake, A. Brown ebesdvecdecsecoaes 773.190 
}Car coupling, S. Morris .....+.........- 773,163 
Car coupling, W. Wright ................. T73,.447 
Car coupling. L. Bottenstein .......... 773,466 
Car door operating gear, coal or coke, W 

". Kliesel, Jr., reissue Serre 
Car fender, street, E. H. Schulze . coccee Dae 
Car, freight, S. J. Cottman 773,126 





Car platform operating device, 
ham 


ye 


Cotting- 


Car, railway, n. : = Bayard 
Car, railway. J. H. Bruce 
Car, stock, A 


Carbon analysis, 
Carbureter, C. 





Carbureter, C. W. Hinman - 

Carbureter for hydrocarbon engines 
ST yee ere re ere ‘ 

Caronsel, portable. street or road, MacDon- 
ald ED :Kenbi0 cece . ue 


Carpet laying tool, F. D. Sickles” ‘e 
Carpet rag looper, Cc. F. Close 
Carpet stretcher, J. H. Lynch 


Carpet stretcher, H. Verhbenl ........... 
Cartridge belt, woven, fo 
Cash register, T. Carney 
Cash register, T. Carroll 
Cash register, J. P. Cleal 
Cash register, G. 8S. Green cnces otene . 
Cash register, J L. Grobet .... cove 
Cash register, ¢ Laurick .. 2 oe 
Cash register, W. H. Muzzy ...... 773,000, 
Cash register, F. J, Nutting seen 
Cash register, F. C. Osborn ...........+. ‘ 
Cash register, J. W. B6@ .......sccccseee 
Cash register, J. A. Werner ...........-- 
Cash register, H. B. Whitehouse ....... 
Cash register, Baker & Wolf ............ 
Cash register, Bockhboff & Von "Pein odbede 
ee ee ee” Ae errr eer 
Cash register, W. Hi. Muzzy inte a 
Cash register locking mec’ haniam, Ww. 
Clark .... 
Cash registe r printing. ‘mechanism, W. H 
SE,  avsudedisishcnens pa 


Cattle guard. W Dobler ns : 
Cement block molding machine. Z. Fiekler. . 
Centrifugal machine, T. 8S. Pattersen..... 
Centrifugal machine, A. J. Ericsson 
Chain making machine, Martin & Trott. 
Chair, F. J. Hollis F : 
Check coutroled apparatus, Fr. B 
Checkrein hook, W. H. Gonne 
Cheese cutter, M. W. Miracle 
Cigar lighter, electric, W. Roche 
Cigarette paper books, eonerene for mak- 
ing, J.C. Dracklieb . ; 
Cigarette tubes, manufacture ‘of “pasted, * 
Benoit et al. ; 
Ctreuit breaker, A. F 


‘Townsend 


Christmas 


Cirenit breaker, rotary mereury, F. 

Christmas ; ahh, 121, 

Cireult operating ‘device, Cc. F. Hopewell. : 
al mcnioas 
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Marvelous Offer jj \ a 


co regere” Directions for 
At One-Quarter Former Price} Ordering 
LOWEST PRICES in the WORLD 
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The Opportunity of a Life Time] , 
Every Book (iuarenteed to be Perfect fy, 
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On the Monthly 
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PORMER PRICE, - + = 
NOW ONLY, - 11.00 
BAVING, «= = - © « $33.50 
-scheol, P . her and Bible Sta- 
er escheat anceps ane ot Cate warded at once by freight 
Standard Bible Reference Libraries or express on receipt of i 
cash price or the frat i 
cast installment of $2.00. (use ‘ 
Compiote set, 12 vols. $11.00 Complete set, 12 vols, 614.00 tomers pay frei i? ‘ { 
Choice of Ww 10.00 Choice of 10 no | express charges, y 3 4 
Chuice of ‘ 8.2 Choiceof 8 “ 0 temers at remete points se , , ; 
Choice of 6 ° 6.25 Choice of 6 “ er in foreign countries : ; ' ‘ 
Choice of 5.00 Choice of 4 i desiring us to prepay will ; » : a! 
Choice of : 3.00 Choice of 2 4.00 4 30 cents & eg! 
Greatest Religious Book Offer Ever Made. ll of post ’ : 1 
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teed te any station in 
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Average Size of Volumes, 95 x 674 x 196 Inches ae 
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and easily understood, “ f a -_) se 


are concise, legrned, free from verbiage that 
Seriptare, or whose import is not readily apprehended, Far in advance of the older ks 
most practical, sugawet ve and scien-ific, vy. J. H. Vincent, Bishop M.E. Charoh: “12 deserves a place on the 
table if every Bible stadent,” " 
CRITICAL AND EXPOSITORY BLE CYCLOPADIA 
Rev. A. R. Faust, A author af 1 apenon, F ble Commentary 

ump pages, 600 {iustrations. evlar price, $5.06 his ae ut dy te the posal ye seven years of | 
author, contains three thousand seven hundred articles, and and thoroughness 
such as to make it a perfect Bible Cyc pete. Th sete for TH thove dactrina! and ex eperi- 
mental truths whi h are contained in the Written Word itself. iio late Rey. - De Witt Talmage t is 
o advance of all books in that line—upique, learned, accurate and valueble. 


MPLETE WORKS Or PLAVIOS JOREPBUG ae hi 


ie 
The celebrated Jewish Historian, translated f 
nearly 100 iMustrations, Former x $4 00. Z this great ot work is contained the History and Antiyolties of the 
Jews, Destruction of Jerunsiom y i. Romans; also Dissertations concerning Jesus Christ, Joby the Baptist, 
James the Just, and 
RATED AISToR ¥ ‘or THE BIBLE 

Kitto, D.D., y engravings. Veomes price, 4.0. No wwe 

J ag or to chain fresh aod Hsing in * the 


personages and incidents in 
nding im striking pictoria ; ; 

BDE Keni M’S LIFE AND TIVES OF JESUS THE MESSIAH (2 yels.) 
7 Why igrener petes 


eture of Chret 


nday School Times 1ecomme nd 
of onde — and ts teal at the same Gime, 


to ser frame and bac bgroontt 
Gospel snakes the book a histori sal commentary on the four Gospels. 
peer Ife of the Saviour which is critical in the best and truest sense 
NCI CL PRDIA OF REL oUs Now 
Biblical, FEF Historical, Geog Jet ok pt aS Ann ¢ esters, PD, D., arsieted by & brilliagt Fes 
galaxy of Meal Scholone and Divives. 985 pages, "Teautifully Mustrated, yt 4, price, @3.50,” To the seekers after know) : ¥ 
vie this work te wee & surprising storehouse of information r-garding Church H story, Bible History, Bible Names, f i 
Customs, Doctri Denominations, the Early Church, the story of the Refornistion, tne various Young People’s Se  o\ee 5 : ‘ 
Cetien, Theologians, Scholars, Cathedral, Charches, etc. Christian Endeavor World, Boston ; “ Knowledge fs here available for 
which many have not known just where to tura.”” 
SMITH’S DICTIONARY © or tHE BIB 
Edited by Willian C ti3 J of Loadon, Ut formerly sold for 04.50. Contoins 1004 eas 
octave pages finely il on mg he nt bn. aid to miumers, eachers, families, Sunday schoo! muperiniendents and Hb 
reas tad generally. This is, undoubtedly. the best hy on its kind in the English lenguage. 
THE LIFE AND EPISTLES @ PADL 
Ry the . J. Coney’ J. 8. Howson, D.D., of Liverpool. Formerly sold for $4.00. ¢ onteine 
1,014 larve o« + Ad ae many ie Riesoretinan, mays, y hy etc, There is no work that will compare with this in giving « Me 
like picture of the great apostle and the work which he did 
INS com PLETE | oon ORDAN CE 
By A 1.50, Coutalas 156 large octavo y printed a04 handennely and stronaly 
bound tn rot <- are -9 B., ‘best Bae Sellptene, ont next to the Bible no gory me is of greater value to the Bit 


student than Cruden’s Concordance 


THREE THOUSAND met by Che Re feat DD OA pane 
By Josiah Gilbert. Introd Tormss price, $7. Burning words 
writers from the Interature of al with ¢ ey po index of authors ana De catecte odenomin stional and evangelbu( 

ith these bright utterances, Stich clearly and forcibly expres or apt 
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<a : 
Coal storage plant, A. M. Acklin......... ‘ 
Coal storage ot, W. J. Patterson.772,966, 772,007 
Coaster and ke device, A. P. Morrow... 773,333 . 
Cock and a --x valve, combined angle, F. oy.” 
e Be, Morraon ee “goes . tedspecenencs 772,968 
Oe or ws = . 
W. B. Merrion .-2.--0.2- woz Creamy—comforting. & 
co ge Fa Hi, Meyer panne 773, 
r, W. F. ©. Weidenbaum.. 773,308 
Computer and printer, W. H. Olark .....: TaRAeE | epee Saving Site. Set 
Concrete block molding machine, T. ret te j ‘Cretm T. ilet Sosp, 
Concrete mizing machine, Bi. H. L. Cooper T3398 7 etc., sold everywhere 
4 p ‘ak Qeneeh hogy Pian. | Concrete = const gt P. Kubn ..... ba | Write for booklet *‘ How te Shave’’f 
Foot ANd POWEF ers, shapers Md Pram. | Gondocsing esheest cieam, 7. THE J. B. WILLIAMS Co. ‘ 
SPARD LATHE conte we Cincinnati, 0. Conveyer, Mackellar x Mackensie : JB da Conn. Light Tonneau Car 
- Conveyer, oe BED cc ccssy cence . AS ih vv Ce 
Cotton ct, H. T. Anderson Pe. 
STEAM Shoy Cotton picking oF Rarvesting machine, J. T € Cc PRICE $950 
i ce SEER ws Gbeeebcaceses 3,357 
& Cotton’ weeyil destroyer, L.’ A. Stephe a3| |} HE EUREKA OLIP 
oan Lg Cru ve a _ A. moetul ereicte over invented In the Light Car trials at Hereford, 
» or r to w 
1 Cultivator tachment, W Ww. P. Aligeet .... Frat | Yerm Bdiwors, Studen's, Bankers, Insur- \} Jo || England, in September, this car won 
oledo Ohio USA, Current tors, regulating apparatus for 43 are == oe & } = |] the Medal for ease of manipuiation 
The Co. seas asec pa Ha | Bante eta QUE |] and deta of construction 
, aiternating, . Mich ...-. . 0 Oo} r) Oe: Ose 
Villon iron Wort® | |Ssese sexe Seinen: Fas | Racer a eon rene Ay * 
: ‘ oo i <6 °<" Were oLllE8n 
i= a p 4 for pping pulps, A. nan cerrid pr iecetha ‘pail, fre ree. Man Made 10 non-stop runs 
A DE Miah epeedcedececcces b ufacto D t t 
TAKE Tf I AD FOR Derailment guard, EB. Mueller -eseee. 778,409 | Pin Con, Bex Bloomie ake. A . out of a possible 12 
Vid OF Po bis Fi rk? Despatch bok eae nes, electric, Coad Al : 5 ani 
Se ceciveccebheecacces 773,416 en jar beo ids 
o Rates Dish washer, J. J. Miller ...........-+0-: 773,085 SPRING AU for Bicycles, Motor asia: @ about Cidemobdiies 
= lay device, C. EB. Wilton ............ 173,242 JD Cycles, Automobiles. 4 
Ly bs we A nal lay stand, ©. E. Wilton ............. 773,241 Holde several World's Records for speed. Address Dept. a1 
iy. om.” SE cree corse SD. Vanier, TR. ot8 thereby saving lua "baf the ‘wear oa OLDS MOTOR WORKS, Detroit, U. S. A. 
mi iceman woes, 773,180 ” he Rohanten Member ef the Association of Licensed 
MAXIMUM POWER MINIMUM cos Door, Rutomaiie sidi “tt cond ee nee \ ‘Automobile Manufacturers J 
" ' Door closing (Axture, \.. 
























L. 
Door Sitting device, M. W. Washington «++ 773,176 
outs « and closing device, J. F. Con- : 
ree scedsactccecasssve. ms.sax | [duction Coils 
bie bell sa es. spessseeee cae es 
pa See ~ on obler ......--~ TTS,018 | for X-Ray Apparatusand 
. D. « ° 

Sybdeaies- rigging, B. D. Gallagher. 397 | Wireless Teleg- 
Draft. ‘gear, friction, C. J. O'Neill ........ 773,155 
Drawers and petticoat, combined, M. M. 


MANUFACTURERS TAKE NOTICE! 
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ET Bt abs be cpcvcaeecdacdeccesbee 173,117 
Beotese, R. A. Per tggmencestcenesereoes 173.337 | — 
ig apparatus, H. Hencke ...........- 3.390 nes. 
Dye «@ makin; same, yellow sulfur, a we 4 Fa ye ~ an asanes 
Schmidt & Rhodius TTR.246 £. 8. RITCHIE & SONS, Breokline, Mase. A. A. Kennedy, Overbrook. Montaomery County, Pa 


Dyes, making lakes from sulfur, R. Gley.. 772,931 


== se... 8 THE DIESEL OIL ENGINE © 











EE ei ceo scaccnsesacedeede 173, 408 
Basel support, i. L. Wilso 96dpbugdtend-- ee is { 
Booed = poet. B ad — non 173,197 s fully described and illustrated in ScreENTIFIC AMERICAN SUPPLEMENT 1505 
Blectric circuit, G. A. Campbell... .773,372, 773,472 | PRICE, 10 CENTS BY MAIL 


Blectric circuit time cut-out, BE. F. Callen 














Beet igi,” Etbwestrtscaceestocsncsocpes wee Order from your newsdealer or from 
Blectric motor, A. B. ficlson, relasuc..... 12,281 MUNN @ COMPANY, 361 Broadway, New York 
Electric motor system, A. F. Castoupes ona. 208 - 
Blectric switch, A. G. Bodine ....... eeae TT3404 The Ideal F: ncyclopedia jor your 
Sligestris witch, sctemati 3. 1. ayer... Hats desk, either in Offi Home 
switch, omatic ! r : 3, 4 
Blectric ‘ -r- aweitch. 5. ——_ 2 *, 773,485 : . a e. 
controller attachment, A. ° 
Mathewson 773,213 A - 7 ° 
Electrica! 1 laes, receivi D. W. Troy.. 773,171 - ~ 
Electrical tenting ae Ww. J. Kyle. 772,044 Five \ olume Encyclopedia 
Electrode clamp, battery. E. UG. Dodge 773,249 | if . d | ~ ’ 
Blevaior door’ operating mechanism, Th. ../1f aCCOMpanied by a five years 


automatic regulating device 
explosive or internal combustion, F. M. 
Rites 


Rrgine electric ioaee | gas, R. & J. Cooper 773.062 | su bse ription ($5.00) to THE COSMOPOLITAN. 














eeaccececrss. cocesovecepaece 773,339 | 

Knstlage eutter, M. W. Drew .......).... TTS.488 
: veep. ©. BP. Mahder ..ccccscccsscvsscccs 773,206 
ig Explos motor, 8. 8. & A. Lewis .. . 773,021 THE 
a Eyeleting machine, P. R. Glass .......- . 773,204 
; HA See Pile 2 g~- . 
| ‘abric steaming « pressing apparatus, E. } 
: a, aetna neetentes 773,067 | eq 
.g ‘are register operating device, Ohmer & 
+ Bridenbaugh Poe. oe Seapepe ; .. 778,519 FOR ONE YEAR 
j Lathe | Pestener. a ? es. aboresresesrded rae 
aA astening device, | ORR TRIGESS . | d 
‘ Feed water heater, B. Ekenberg .......... 773.132 | an 
‘ Fence machine, wire, J. Imbler .. TT3.076 . 
q Fence machine, wire, C. 8. Hensley ...... 773,321 e 
3 Fence making machine, ornamental, J. E | 
P| SEES “U8 ead cthen cbeccseresaccacons » 778,491 | 
bY Fence post, A. Cottom ......6..655.605> i, | 
; Fence post, J. W. Shock. .......0--e0eees> 8, | 
: Fence, wire, EB. Kearney .........-+--- 3. 
¥ nee distributer, D. B. Merrell ....- 3,38 
+. File, C. Billings .... nice nats 3, 
i File, Saptical letter, J. R. Buckwalter 3,275 


Filter, water, J. M. Porter . Seen 
Filtering apparatus, H. R. Cassel .......- 
Pire alarm box, H. Smith .........+-- 
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Over Three Thousand Pages 























‘e rated Floor qoverings and plastic walls and cell 
gfe J ; » Ae a facings, manufacture of, G. R. 173,421 Full Cloth Bound 


5 Fire escape, ©. 8. —— peeve 
3 Fire escape, H. Viereg —e 
; Fire protector Ton tracks, F. W. 
i The B M a Witthowskt eres 2, 
rearm , MN ce bdeesgeeeseess 3. 

i rennan otor Fireproof box, W. Vanderman ..... ; 3, FI V EK. HAND 
Pi is QUA Fi pewot eestanting structure, F. L. O hin one 

~d RANTERD Tg ee ee er eee eee (cor) 
a ED css oncecccccesss 773,268 
; 
He 
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Rees Maclonaly' yorpones Acar presure motor . gO noneeed - 

sure ‘orce ubricator, tre: 3, . 

beat Soren Fork attachment, KE. J. Yearly .........++ 77 old ss tt 
BRENNAN MOTOR CO, ~ Syracuse, N. ¥.| Fruit gatberer, P. D. itenrickson : 773,39 G ettering 
Fruit picker, J. B. Marshall ..... 


Kerosene Oil Engine | rier" ® x, toric Distinctly Printed in Plain Type 
Nothing but Kerosene Oil to run it Furnas’ cat to og eee : - 
Reeds neste | Forney arate, We A. Hows’ voe e200... FERRO A Necessity for Every Office 


Pus L W. Downes . 
to run than any | Fuse, safety, BE. L. Simons ‘ 
ured. momi- | Game apparatus, ball, F. B. Spink 








Simple, sate 
ge AO 











oer rated, Game Sroatates or toy , H. B. Andrews... And E ve ry H ome 
tame device, 8. G ao a 
International gy Co. aes 7, a 4 : Cragin 
Stamford, a ge igester, K & Morrison ..... . . . . ° 
Eassseet Gipperter, He inedeker .... The One Comprehensive Encyclopedia in such form as to be kept on 





Gas engine, F. BE. Hall ésee . 
Gas generator, acetylene. F. C. Loring ... 

aes gniter, automatic, H. B. MeNulty.... 
as machine, G. C. Diehl , sues ctue 
Quality and Price beth right Gas producer, J. A. Herrick “ae 
Gas regulator, automatic, J. L. Murphy ... 


Band Saws, Jointers, Saw | Gate, R. W. Allsup 


Gate, W. H. Fuqua . 
eee Saw Gate, M. H. Sterling .-. 
Gate, C. EB. Sargent . 


Gear, changeable speed. H Dreses .. 
Catalogue tells the rest Gear, W. J. Robinson 

ar. transmission, A. E. Osborn ... 
Con, 10 Mata Strest, Levtonia, O., U. & A. Gearing, drive, A. Anderson 


Glass articles, manufacture of, I O. 
BARKER MOTORS Wedeworth sevesceceese-cotoer, 
Glass bottles or the like, machine for the 


manufacture of, ©. Lelstmer .......... 77 


a desk ready for constant reference. 


No Business Man and No Home Should Be Without These Five Volumes, 

SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 

i ons | POLITAN MAGAZINE for $250, including one year’s subscription to 

either THE COSMOPOLITAN or THE’ TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN- , 

leer ee ces & Wales: fame) ST CENTURY HOME end THE COMMOFOLITAN for cos year. 

Grain shocking machine, W. Russe 
G. L. Berker, Serwote, cr. | crete ber, PERE TPES Os 773,253 IRVINGTON, NEW YORK 


le tee atten- Glana hy a 4 * ~~ and making sa \ THE FIVE VOLUMES OF THE ENCYCLOPEDIA ARE SENT BY EXPRESS. THE CHARGFS CAN KE PAID 
adeworth «......... 773,305 | py THE RECEIVER. IF YOU WISH THBM BY MAIL, SEND 80 CENTS FOR POSTAGE. 
isenohes, Valves, Specieition Grass hook and lawn trimmer, H. 
Hammer, ‘electric, A. F. Christmas.773,122, 773,124 











Pi Te eet ee 

















lesenpoah marine engine, A. Kerr 
WOO vo kadcdsieagnadeeese ' “vecceeakeney 773,454 Address: THE COSMOPOLITAN MAGAZINE 






























NoveMBER 5, 1904. 
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_————— 
















Now approaches the season of 
coughs and coids, of rheumatism 
and pneumonia, which number more 
victims than “plague, pestilence and 
famine.” 

Against these evils there is no surer 
all-around safeguard than Jaeger Under- 
wear. Famous the world over for its 
curative as well as protective virtues, 

Recommended by Leading 

Physicians Everywhere 

Booklets and 


DR. JABGER'S & W. & CO.8 OWN STORES - 
06 Fifth Ave, 
New York: 7 157 Broadway 
Brooklyn : 504 Fulton St 
Boston : 230-232 Boylston St. 
Phila. : 1510 Chestnut St, 
Chicago : 82 State St. 










Samples Free. 








Agents inall 
irincipal 
Cities. 





_ANTI- CANCER . 






[MS.PATAUG.16,04. 
THEFIRST TRULY 8 

OFFERED to. 3 
THE WORLD OT A TONGE DOPOHT 


COOLING 
6. RECEIVES SMOKE FROM 
A. DISCHARGES IT INTO 
C. DIFFUSED THROUGH MOLES 1.273. 
SMOKE COOLED BY AJR HOLE 4! 


BOOKLET FROM ANY DRUGGISE. 





7 than electricity or acetylene 
«cheaper than Kerosene--makes 
and burns its own gas. 

No GBEASE.DIRI-SHOKS or ODOR. 


A safe, powe asul wentte taney Highs 
eedurable and han 
styles--every lamp warrant 

ACENTS WANTED EVE! 


MT CO, ST B.5th St, 
THE BEST LIC o. Cantean0. 








ELECTRICAL FURNACES ARE 

fully described in SCIENTIFIC AMERICAN SUPPLE- 

nese 1107. 1374. 1375, 1419. 1428, 1421, 
7. Price 10 cents eacb, by mall, Munn & Company, 
Rroadway, New York € ‘ity, and all newsdealers. 


THE FI NSEN 7REATRENT 


CURES ECZEMA 


V de have eczema or any skin 
jsease or know of anyone 








took. s Free. 
this wontertah treatment indurs- 
edand endowed by the rulers of 
four nations and tells how you 
can be cured. No operatiun, 
Medicine or pain. Gives photo- 
graphs of cured patients. We 
cured «*, H. Hanson. 4 So. Clark 
St., Chicago. A. Vanq, Leeman, 

is., BR. F. D., No. 3i—both of 

ma. PROF. (ELS R. FINGER 


The Finsen Light Institute of America 


Suite D. 78 State Street, Chicago. 














CABOT’S 


bY, oNapihol 
For Tender, Aching Feet 


Relieves pain ; reduces swelling ; destroys odors ; 
spiration, At all dealers, Look for Trade Mark. 
ages by mail of 
Sulpho-Naptho! Co., 15 Haymarket Sq.. Bostoh, Maas, 


Acker-Merrail’s; Macy's; Sage Cooper, New York City. 


cures offensive per 
l0e. and Y5c. pack 


Medart Boat Building Materials 


} make possible the 
| constraction of 
high-class boats 
| by amateurs at a 
| small cost. Send 

stamp for catalog. 


Fi RED MEDART - 3646 Dekalb St., St Louis, Mo. 


A.W.FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODs, RULERS, ARTISTS’ COLORS. 
78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1900. 










Hammock, RB. ©. Funke aa pogse sas 
Hanger or CL 
euffel se eeeeeeaes 
Harness bit —— iB Mai 
Harvester, beet, F. 





Heating syste system, W. 8. John 
Hoe, wre pear eaeas weesec 
Hoe or Mt. wheel, 8. 

Hoisting apparatus, A, B. N 
Hoodwink, C. R. Linde 
Horn bag, H. n 
telescopic, J. 


Horn, Sanderson 
Horse boot, Phillips & Way ..... 
Horse detacher, A. 8. Irigoyen 


Hose coupler, L. Stmefee .......+s+0+s 
Hot air register, C. H. Foster ...... 
Jot water heater, F. BEB. Stilwell .... 
jot water heater, ©. C. Longard ... ee 
Husker and shredder, A. E. Sheasiey... ee 
Hydrant, A. J. Thompson ..........+.+ 
Hydrocarbon burner, C. B. Elimirt ‘ 
Hydrocarbon vapor burner, LS EK. Burgess. . 
Ice cream freezer, H. Lohse ........s55+. 
Igniter, electric, H. B. MeNuity 

Ignition material, R. BE. A. Gans 
Images by apertures, apparatus for pro- 
















We 


i: 


24 


773,158 


ducing, W. C. Ewing ......... ovccoes T1008 
Injector, air, T. H. Stamp .......csseecee 3,236 
Insulated rail joint, Weher .....0s%% T72.086 
Journal adjusting device, W. B. Daniel.... 773,877 
Keyboard machines and instruments, ap- 

gortes for mechanically operating, 0. 

\ORNEE osha sianaianvcatotaesm «oe 778,046 
Kneading machine, dough, G. H. Buler ... 773,380 
Knitting machine, C. F. Cole ....... seceee TUB,477 
Lace holding device, M. Cohn 5a08oseckeen 476 
Lacing hook, D. M. Carr ......cssseceese . 778,373 
Lacing, invisible, A. R. Colton .......... -- 772,26 
Lamp, Mulch & Wiederhold ............++ - 773,385 
Lamp, vapor generating, Low & Wilcox... 773,023 
Last or other shoe form, E. J. Prindle ... 773,621 
Lathe diameter gage, N. D. Chard ....... 778,196 
Lathe test indicator, Riggs & Babin ...... 778,425 
Lawn edging tool, O. R. Olsen ............ 778,086 
Leather, tnishing patent, B. B. Goldsmith. 772,033 
Lens holder, lathe, W. F. BE ccccssese . 773,188 
Level, spirit, M. Fullenlove ......... soeee 773,284 
Lever mechanism, L. 8. Chadwick ........ 773,474 
Lid supporting device, L. B. Heep ......... 173,497 
Lifting jack, V. C. Bartlett .......0..ee.. 773,456 
limb, artificial, J. R. Cunningham ...... 73,199 
Lime distributer, J. H. & D. EB. Kefauver.. 772,041 
Lime hydrating machine, J. Reaney, Jr. . 3, 
Lime into powdered hydrated lime, convert- 

ing quick, J. Reaney, Jr. ...........-- 773,030 
Linoleum, material for use as substitute for, 

Clausen & Heilmann ............0+++: 773,276 
Linotype machine, J. R. Rogers .......... 773,341 
Lithographic stones and making same, sub- 

stitute for, Bower & Gauntlett ....... 773,368 
Rack, B. Gee 600.666 cds cb sedicdcccees 773,319 
Lock and latch fittings, C. J. Caley ...... 773,471 
Log turner for low mills, E. BE. Thomas. . 773.43 
Loom shuttle motion, . F. Kintzing -- 773,396 
Loom shuttle motion, magnetic, H. 8. Furm- 

CMG, csosvesnses “sacdbivcesinoobeseve 773,010 
Lubricant conserver, L. BE. Murphy ...... 2, 
Lubrication control for fluid pressure ap- 

paratus, W. Richards .....-.sess0+ 773,523 
Lubricator, G. H. Amman ......scccesceres 778,181 
Lumber kiln, J. R. Ripley ..........0.00- 772,962 
Machine clamp, E. D. Tucker . -«. 773.172 
Magnetic separator, J. W. Carnochan .... 
as Bee a eel ee 773,110 
Manifolding, G. W. Donning ..........+.- 773,482 
Manure spreader, Keene & Pharis ......... T78, 505 
ee eS OO ae T7315 


Match making machine, A. C. Rabe ....... 778,1 


Mateh splint cutting and assembling ma 
chine, Hutchinson & Weston 

Mattress stretcher, woven wire, 

Meat tenderer, G. R. Sa 


Pond 





773, 2 
772,05 


Medical battery, L. W. Pullen 772.05) 
Metal planing machine driving connection, 
. © WRIRCOERD sccccscccccrsvoccccs 773,240 

Metal ware shaping apparatus, hollow, J. 

MNOS - cr osccccddsrcnocsbnedvecesse 2,940 
Metal wheels, manufacturing, S. ees oee+ T78,406 
Milk bottle holder, A. E. Bennett ....... . 773,3 
Milk can, H. 8. Reynolds ...... seccecence 173,168 
Mill. See Windmill. 
Millstone, C. P. Anderson .......... seecee 778,! 
Mining machine, Wood & Miller .......... 773,310 
Molder’s flask turning device, Magee & 

Winchester ...-++.+++++ oececcoccee 211 
Monkey wrench, L. H. Sche} pman easnedes 73,229 
Motors, cooling, J. T. Cappell ....4.+...+. 773,245 
Mower, lawn, C. L. Wilcox .......-.sse00. 773,359 
Music leaf turner, F. von Holzhausen .... 773,075 
Musical instrument, P. — emussen ..... 773, 


Nail, coated, W. 8. Rog 


Nail coating ippensten ‘C. Waggoner Bes 773, 


Nall making machine, 8. 
















Nails, making coated, W. 8. Rogers ...... 77 
Negative holder, A. J, Weed 77 
Nursing appliance, A. Frank 3. 
Nut, axle, 8. BR. Batley coccccocccccccccces STR 
Oll heating furnace, J. Beattie ........... 773,458 
Oll plug for overcoming back pressure in 

lubricator ofl pipes, suction, F. Tuma. 773,353 
Oil press, J. H. Hubbell ........-.cceesees 773,393 
Oil reeeptacle sight, W. J. MecFerran -» 773,104 
Oven, portable, » BROCE cceccccces cose Saw 
Painting machine, W. G. Latimer ........ 773,101 
Paper, apparatus for utilizing waste pro- 

duct from the manufacture of, W. N. 

Ooemelh “saci cecccosvotvres 773,479 
Paper basket, J. F. Donley ..........+. 773,481 
Paper box machine, C. Ww. Gay 773,318 
Paper or the like embossing 

D... AWE ccs ccsvcccsgconvvevecpeess 773,496 
Paper rolls, apparatus for sutomatically 

controlling the unwinding of, T. M, North 773,517 
Pen, fountain, F. C. Brown .......+-. ++. 778,371 
Pencil sharpener, R. J. Ellis ............ 773,315 
Phonograph, C. C. Shigley ............«. 773,164 
Phonograph, P. E. Van Valkenburgh ...... 773,304 
P omeenee reproducer apparatus, D. 

MORE occ cccec ews easensepcesccesees 772,938 
Photugranhs on — and making same, Ful 

Com B GRRE nnn nccdpesccesscovectaces 773,384 
a ‘plate Covaloptngs apparatus, E. 

R. Pe ‘ 773,157 
Photomete “¥ w Hinman PPTTTITITITiTiTre 778,144 
Piano action, W. Kreter .....-ccseecseess 773,019 
Pianoforte player, automatic, F. G. 

3, 773,044 
Piano pedal stool, F. L. Asay ....... . 773,113 
Piano, self playing, H. Meyer..... " . 773,406 
Piano tuner, A. Brambach, + 12,278 
Pick, ugbhunn 773,507 
Pile fabric, woven, T. 773,130 
Pipe coupling, Gente and expanaible, J. ¢. 

Bayles . 3 1,046, 773,047 
Pipe flask hinge, wid ebendnes 773,224 
Pipe joint, H. Stier 773,106 
Pitchfork forming blank, Jensen & 

BOE 6s dace Pinte: “Mieaha en 650d8h 773,289 
Planting machine, seed, G. W. Green 773,205 
Plate holder, W. F. Folmer . P 773,382 
Platen shifting mechanism, C. I jMobne 773,217 
Plow attachment, F. & V. Smith ...... 3,431 
Plow, double shovel garden, R. W “Hall 772,954 
Plow shield, N. L. Hathorn ..........+++- 73,074 
Plunger elevator, Conner & Oschger ...... 773,478 
Pneumatic despatch apparatus, C. F. Stod- . 

GAGN wiaws ci .0p te chase tvads ties 0060 ob 42 772,973 
Pocketbook, bill ‘or “bank note, H. N. Hol- 

sapple .. ddd oondenasvebaneesdoee 73,392 
Pole holder, w. BUGGER .n.ccvscoscccces 773,386 
Post base, metallic, W. P. Dunlap ........ 772,928 
Post mold, O. L. Townsend ..........++66 773,303 
Pourthg device, W. eo os ein agi 8,457 
Power transmission mechanism, €. Sintz .. 773,430 
Press. See Baling press. 

PUL fae. ea WEED. occcrocedscescnssosecs . 773,441 
Printing machine, cylinder, E. Wesser.... 773,444 
die machine damping mechanism, fo- 
mary, T. M. North ......-e-sessereeees 773,510 
Printing machine, tapestry Benham & 
illiameon ....... pas tcoe copsengeese 773,461 
Printing press, color, H. Fomm .......... 773,008 
Propeller shafts, apparatus for renewing 
the stern bushings of sbip, H. Smith... 773,086 





' tt 
Prosceniuw 


Propulsion of vessels, psa seet for, C. ~ 
Dyo oo vcccecccccceseces cecvevce 


Ge Bolke troreeevecceees 


T3228 





Uz. S. A. 





Warren Chemical and Mig. Co. 18 Battery Pl., New York 


BACKUS 


GAS & GASOLINE ENGINE 


te, Economical, Durable. 

sees for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices. 


BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A, 


















o1| PALME BR 
12.904 | New York Office. MM 
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THE BERKEFELD FILTER 
The 8 of the W 


BERAEPSLD PF. FILIFER QO. oo 
4 Cedar Street, N ew York 


PALMER ss 


MARINE and STATIONARY 


MOTORS 


2 and 4 CYCLE 
os mf bec wets A ye as they 
operation 











successt 
in 7 parts of the world, 
uncbes | tn aml 


Send for 
i. 
os Cob. Coon. 
Moeh 3t. 



















‘The CLEVELAND STONE CO. 





== 26 Floor, Wilshire, Cievetand, 0. 





NOW READY 





SCIENTIFIC 


REFERENCE BOOK 


12mo; 516 pages; illustrated ; 6 colored plates. Price $1.50, postpaid 


AMERICAN 











The “Scientific 
American Ref- 
erence Book” 
has been com- 
piled after 
= uging the 
nown wants of 
thousands. It 
has been re 
vised by eminent statisticians, Infor- 
mation has*been drawn from over one 
ton of Government reportsalone. It is 
a book for everyday reference—more 
useful than an encyclopedia, because 
‘ou will find what you want in an 
nstant in a more condensed fcrm. 
The chapter relating to patents, trade- 
marks and copyrignis is a essugs 
one and aims to give inventors prop 
legal aid. The chapter on man 
tures deals with most interesting fig- 
ures, admirably presented for refer- 
ence. The chapter dealing with Me- 
chanical Movements contains nearly 
three hundred illustrations, and they 
are more reliable than those published 
in ony net book—they are operative. 
Weights and aay co occupy a con- 
siderable section of th , and are 
indispensable for pu of refer- 
ence. Sixty years of ¢ 
have made it possible 
ers of the Scientific pe gm to pre 
sent to the purchasers of this book a 
—_< aggregation of information. 
wide range of topics covered 
fentific American Reference 

















e ta contents sent on re am 4 
The first edition of this work is 10,000 
copies. The readers of the Scientific 
American are requested to send in 
their orders promrey. Remit $1.50, 

and th be promptly mailed. 





REOVOED FACE. MILE PAGE 118, 


MUNN & CO., Publishers 
Scientific Amencan Office 
361 are New York City 
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potted res: 


NC AGA L B SI BI i A 





AF ree Trial Bottle of 


Hydrozone 


sent on Pagers t of 10c. to pay postage. 
Positively reli jeves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar- 
velous remedy for burns, and will 

sitively prevent blood poisoning 
rom cuts or abrasions. 


Sold by leading druggists. 
None genuine without my signature, 


“he hestlaeatce 


maton, tien Resebiet gs ae oF teen 


obist.s Mrz chee anette 

















eee: mW. is 


rose te 


HOW to Systematize 
Your Factory or Office 


who knows how 


Ears is goat, symenn: bow 


Bane Tae to $50 


Mr, Hall bas 
sories of 
tion books on sub- 
for our Individual 
ome Btady Course in 
yetematizing. 


WHY NOT LEARN 


to “o@ this work for yourself or for others? 
information may be Bad for the asking, 


INTERNATIONAL ACCOUNTANTS’ SOCIETY, Inc. 

69 W. Port St., Detrolt, flich. | 
Spangenberg’s Steam &| 
Electrical ngineering 


B. APANGEN BENG, 
Price : 


$3.50 

















oe ¥ 
netruce | 


Ma. H. I. Maat, Factory Expert | 


Detailed 








hool of Engineerin. 
ALBENT LUN ALLE e 
and EW. PRAT 


An 
sewers on every Sane h of 
engineering 
Easy to Understand 
Written by practical men for 
jeal men in an easy and 


. w 
A. ZELLER, Publisher, 68 5.4th St.. St. Levis, Me. 
W- page a all anout it. 
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varie, thar anne; unre a3 | 
ba 
ag 
Spans — 
Device Mig. Co., | 
M Main 8. Pendleton Ind. 


” For “Either 


Hand = Power 


machine ts the inp bent mashes 
am a power ton, ~ 4 











ant he wurked weary auee 

aphine ep taken on te for nee wa 
ee $ catalegve 
lint free on 


THE CURTIS & CURTIS Co.. 
6 Garden &,, Barvesronr, Cov~. 


The Genuine 


Macwwe No. 
Reet i 


-_-- 











tractor, C. L. Newton 
» centrifugal, I. ©. 





Wiiliams ses 


power, Hi Dunham «.....0-e00+ 
ump, rotary, B. W. vane .........- 
Pump, steam vacuum, R. B. re 





Pumping -adeectecat vil, 

'— EP POreyrrrrerrrreiree 
Punehing mac hi. me 
Radium and allied compounds, 


BVOTOUE 2 cccrcccccccrtccsecese 
Rail, rack, B. A. BROT cowcvcdcicocs 
Railway construction, w. Terrell .... 
Railway crossing, R. Thompson 
Railway, electric, Thomas & Stone soe 
Rallway signal, A. J. Park ........ 
Kultlway signal, electric, W. L: oan 


Railway signal, e 


Railway spike lock, H. H. Hunt 
Railway switch, H. Blanchard . 
Rallway switch, G. N. Wright 





Roasting and smelting 
& bish .. 

| aes crusher, C. Wallace 

dri, T. BE. Adams .. 
Rolling mill table, 8. V Huber 
Rotary steam engine. W 
Rowing machine, BE. J Tap lor OR RT 
Salt, macig pace, © 


" furnace, 








Dacuae 
Brewer & 


Seed from clover seed, 
plantain, J. FP 
Separating apparatus, 
Shade fixture, & 


Burgess 
Anderson & 
Skinner 


Tompkins 


Shaft, expanding, M. Power abenease 
Shaft. yielding. ©. L. Haase, Jr. ........ 
Shingle cutt+r, M. Knapp ........... 
Shoe fastewe:, S. H. Martin ........ 
Bhees. making. FE. J. Prind) 





Shoulder brace and suspenders, 
+. N. Fanat 
Phew case. EB. I 
| Sickle holder, 
Bide gage, & 
Signal system, 
Signaling, J 





Reichle 
EFichmieler & 
Edwards 
electri 
Miller 


Aurand 


Souder & 








Speed eg 7k transmission « 
able, C. lL Rosengvist se 
Spool or reel, F. Mowsherg ...........6... 
Dh th. Cn” 26. osccoscoceseeenses 
Spring, F. P. D' Arey 
Springwork, J \. Staples 
| Stacker straw, J. ©. Baahor 
| Stalk cutter, J. J. Mix ‘ ansess 
Stamp, time hand, W. F. Bartholomew.. 
Stand Bee Display stance 
Starch, making soluble, Browning & Barlow 7 
Stay bolts removable closure for hollow, 
il. G. Tidemann 
Steam boiler, M. Bronson 
Steam boiler, J. F. Heckman 
Steam generator and grate, combined, J 


(. Raymond 
Steam superheater, ¢ R. Ingham ..... 
Steamer, kettle, A. M. Baldwin ..... 


Steel, treating. T. G. Selleck ...... 
Stereotype casting box. F. Schreiner 
Stethoscoplie instrument, R. C 
Stone artificial, EF. D. Reed . 
Stone, marble, ete rubber for 
1. I. MeLeod 
Stop motion, H. I Powell 
Stove ash box, H. T. Vows 


Bowles .. 


surfacing, 


Stove grate or fire tray, EB. Jennings 

Stove or range, cooking, W Reid 

Street cleaning machine, A. A Clough ee 
Stuffing bex for steam turbines, liquid, L 


Hi. Nash 
Stump pulling machine 


Surveying lostrument, F. A. Smith .. : . 
Surveyor’s tape marker, W. L. E. Keuffel 
Suspension support, spring, B. A. Estep 


machine R. Crawshaw 
Sweat band, J. 8. Strouse 

Switeh, ¢ ‘ Badean 
operating mec 


Swaging 


haniam 


Switeh operating mechanism track, © 
Nonerve ll 
Table and mangl:, combination, M. Aanensen 


Talking machine. 

Tap, barrel or cask, Warren 

Teaching and practice of telegraphy, ta 
strument for the, ©. EF. Chinnock 


Johnaen & Moare . 





han éon 
Hoffman “ Hollings | 
-» Tis tet 
Lautense hiager & Home 773,420 
container for, 





Mallway signaling system, BF Dickey. pit be 


te eeeeeee 





Rallway switch shifter, street, J 

Ole. be cs cepctdqesetens Deeds es 
Rallway tle H. Hi. Ashlock > *.: . 773,114 
Hallway tie, metallle . 4. BE. Bittikoffer .. 773,186 
Receptacle, non-refillable, Sternfels 

PGE. deeos nc geseteedacevecetc T7A,287 
Reciprocating motor, "double acting, A. A. 

WN Ghic ciedadce  cbdsdcrocesccceces 773,261 
Refrigerator. HE. 8S. Hemmenway ......... 772,937 
Register = roll bolder, snerpmente, A 

PED. Sedecescceguses «+++. 772,043 
Relay. T. A. Casey 773, 195 


Cockell 





Latben uth. ‘ 





Sash fastener, window 
Saw, sawing machine, W. W. Carter ..... 778,118 
Saw sharpening attachment, band, Harrold 
& Wilderson 773, 406 
Seale dial, computing, 8. G. Fancher ...... 773,136 
Seraper, wheeied, 1. KR. MeKnight 773,002 
Sereen plate fastener, T. L. Reynolds 773,423 
Berew driver screw holding attachment, H 
’. Allam T72,912 
Serubbing machine, revolving, W. J. Tan- 
german 773,436 
Seal, notarial, E. BE. Winpenny 772.900 


separating buck and 


combined, 




















3 
Heavener He. H20 | 











Signaling apparatis, electrical, Junken & 

i PD -cebidns 2s 10040 600006heelhs 773,326 

Signaling purposes, apparatus for utilizing 
electrical oscillations for, C. EL Free- 
man 

Signaling ayetem, H. W Souder 

Siphon, Locke & Minnick . 

Slimes washer, L. EB. Porter . ° 

Slimes washer, continoous, L. E. Porter i 

Slug, quoi?, furniture, ete., E. J. Buebler. 773.191 | 

Sound records, making, T. A. & J. B. Con | 
nolly ee 664 be 

Bound sehen tng machine K 

Sparking pl . F. Splitdort 


a8 
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Why not learn of 


Linen Underwear 


—that wears? 


The normal temperature of the body should be always 
the same at labor or at rest. The temperature of the 


blood at the surface regulates the heat of the body. 


Underwear is warm when it keeps this 
ef the blood from escaping. 


“Belfast Mesh’ Solves the Problem. 


heat 


Woolen Underwear is Doomed. 
BELFAST MESH holds large 


quantities of air and is therefore su- 
perior as a non-conductor. 

WOOL has poor absorbent properties; BELFAST MESH, good absorb 
therefore does not take up and elimi- ent properties; takes up excretions 
nate excretions and moisture easily. and moisture quickly and evaporates 

WOOLEN stuff, when it has become them rapidly. 
wet from perspiration, body is swathed BELFAST MESH, when it has 
in dampness, and makes best conductor become wet, dries quickly, and body 
for heat. is surrounded by dry fabric and dry 

WOOL of any kind cannot be disin- air. 
fected by washing in boiling water BELFAST MESH may be boiled 
without excessive shrinking. any number of times. It is guaran- 

WOOL, when shrunk, loses its por- teed to wear to the satisfaction of the 
osity, the property which gives purchaser or money refunded. 
it value as an undergarment." BELFAST MESH is linen, tem- 

SO-CALLED unshrinkable wool is pered to withstand wear and abrasion, 
treated chemically, and the use of woven into an open fabric by our own 
chemicals mars its value as a fabric for processes, 
wear next the skin, BELFAST MESH is grateful to 

WOOL irritates the skin by friction. the skin. 


WOOL is naturally porous, and there- 
fore holds dry air, which is a non- 
conductor. 


only 


SEND FOR OUR PREE BOOK —It is handsome and convincing. It goes into 
the subject thoroughly and explodes the “wool for warmth" theory in short 
order, It is designed for thinking people who desire comfort with health, The 
only forcibls objection to the other mesh underwears has been that they “WEAR 
OUT TOO QuICcKLy.” We guerantee that Belfast Mesn wil! wear to the satisfac- 
tion of the purchaser or relund money, 


Sold by all dealers or direct by mail if your dealer won't supply it. 
THE BELFAST MESH UNDERWEAR CO. 
366 Mechanic Street, Poughkeepsie, N. Y. 
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For Catalogues address 


JEFFREY Sessa 


THE ue SEPPREY MFG. CO. 
Cotumsus, Ouso, U.S. A, 











Aas 
bebeiebete! 





773.5 
Bi 448 
3,280 


T3374 


Telegraph system. A. ©. Crehore,. , 773.1098 
Telerranhic receiving «yetem by means of 
Hertzian waves, ©. Rochefort ........ 778,340 
Telephone cut-cut switch, J. RB. & CG. A, 
Harris avictaas CURR 
Televhone cscutcheon plate and lock, K. 
Weman < -««» 772,086 
wets exchange multiple ewitchboard, 
Kellogg sasietaee 3,506 
Telephone signaling device. PD. M. Bites... 77.187 
Telephone system, R. M. Katon 00T 
Telephone trunk lines, apparatus for through 
ringing on, Hi, DP avenenee 
Thill coupling, L. A. Manwaring ........ . 772,088 
Ticket case. A. Th Sellars TT3, 1038 
Tieket printing and dlec i. ag apparatus, 
turnatile controlled ll. Spear .. 778,267 
Ciecket regta«t ring ~ , and tseulog 
machine, J, PF. Qhimer ......seecesses 773,518 
Te. See Ratlway tle, 
Me plate. T. Toomey : TTA AS 
™le, bafldtue. C, T. Seested T72.220 
Tire non-elipping & vice, Tl. David........ 778,813 
Tire, pneumatic, M. M. Mille cseees 3, 
Tires, frietion block for vehicle, C. D. 
ton .. 6b. 5 bsas V06b6s05060a" 773 
Tobacco making mold, ning Rr. & Elite 
Tohacce pipe, T.. D. Koch .........cccccees 
Topane awitch, HH. Isenberg ...... ache 
Tool, A. J. Mete 5 
Tool holder, F. P, OT nsscocneccduate 
Top. whistling, WOGriffin ..............00. 
Toy, A. Strenitz 


Track drying device, L. E. 
Train signal. electric, FE. M. 


Herron +04 
Quittmeye r es 


Transom lifter, H WL. Trimyer ........... 
in Ee MOND. cocccuscecens ceuces 
Trolley catcher, C. F MA cinta cen cet 
Trolley contact, T. F. Wetton ............ 
Trolley harp, T. Egan Seat edeatocres 
ley signal, C. H peers Sida cous es 
Trolley w Ee OUND ck ecccedepee 


eee wires, ear for AEE overhead, 











+ Nir cf 
Men of business prefer The 


California 
Limited 


The train “wears well”; mainly 


5 / 





because the service is faultlessly good 
every and every minute. 
Santa Fe All the Way--that's the 
reason. 
Daily service will be resumed November 13. 


superseding present semi-weekly schedule, 
Chicago to Los Angeles and ‘Frisco. 











For pamphlet of the train. and Colifeenin wwe! book. address Gen. Pass. Office, 
A. T. @S. F. Ry.. Chicago 





TT3,089 | 
773,308 
027 








RESTORES THE SIGHT 
EVES MADE 


PREVENTS FAILING SIGHT 
DULL EYES MADE 
CHT. 


WEAK 
STRONG. 


SPECTACLES ARE A 
NUISANCE, 
NECESSITY 

ONLY MAKES 
ONE WEAR THEM. 


EYE, Mailed Free. 
"HE IDEAL COMPANY, 
239 sRoaowayY 
































Igo4. 


NOVEMBER 5, 


Scientific American 








PRACTICAL MEN 
SHOULD HAVE 


The Techno-Chemical Receipt Book 


4os pages of the best proved receipts for every 
purpose. What every man needs at his elbow, 


ONLY $2.°° POSTPAID 
Send now before it slips your mind. 
CAREY BAIRD & CO. 
2 Walnut St., Philadelphia, Pa. 


The HOW wand WHY of Electricity 


spit 











Ry CHARLES TRIPLER CHILD 

A book that all may read with understanding. The 

wy of eleciricity stripped of forg.nle and written for 
rs se who wish to learn. Price $1, postage prepaid. 

Ne Yo rk Sun; * We know a that gives sv 
ma A real help in so short a space 

ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
py of the Electrical Review FREE, if requested 


Published by 


Sample ¢ 





~~ Apt tntan tnt 





on the various stock exchanges, either 
} as an investor or an operator. 


$ Our Weekly Market Letter 
will be found invaluable. Your name 
on our mailing list insures your receiving 
it every week. 

Corey, Milliken & Co. } 


. 
, 
BANKERS AND BROKERS 
‘ 
: 


4 
f 
Is interested in Stocks or Bonds listed | 
: 
4 
4 


4 
4 
{ 


15 State Street Boston, Mass. § 


~~ ~~. ~~. 


, 7 " 
ROTARY PUMPS 
Their Originand Development.—An im 
papers giving a historical resume of the rotary pump | 
aid engine trom 158 and illustrated with clear draw- 
ings showing the construction of varions forms of | 
pumps and engines, 3% illustrations. (rntatned in 
SUPPLEMENTS 1109, 1110. 1111. Price W cents 
each. For sale by Munn & Co. and all newsdealers. 


Amid all discussion of 
the best roofing mate- 
rial, the fact remains 
that “ Taylor Old Style” 

roofing tin has endured 
upon toofs for at least 
ixty-three years—how 
much longer we do not| 
know. What other 
kind of roofing tin or| 
other material has lasted | 
so long? | 














“AND ENGINES. 


rtant series of 





Don't economize ten dollars on the roof because | 


no one can see it, and spend a thousand dollars on 

interior decorations which simply appeal to the eye. 
Our “ Guide to Good Roofs,” sent free on request, 

gives some good pointers on the roofing question | 


TAYLOR COMPANY 


ESTABLISHED I5IO 


Philadelphia 


WORK SHOPS ¢ 


of Wood and Metal Workers, with- 

out steam power, equipped with 

BARNES’ FOOT POWER 

MACHINERY _———--eamn_ 

allow tower bids on jobs, and give 
ater profit on the work. Machines 

sent on trial if desirea. Catalog Free. 
wW._F & JOHN BARNES co. 

Established 1872 


N. & G. 





1999 Rusy Sr. RocKroro, fur. 


HOW FAR DO YOU 
WALK IN A DAY? 


Did it ever occur to you that perhaps you 
walked miles just going around your home 
shop or office? Perhaps you'd like to know. Ti 
so, geta Pedometer. k Pedometer is an “ne 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from as to fifteen dollars. It 
urate and valuable 





is not a toy, but an 
recorder of distances. 


PEDOMETER FREES 


sendiug us $1.00 for a year's subscription to MODEKN 
MACHINERY, ovr monthly magazine, which will keep you 
Posted on the great progress which is being made in the ma- 
chinery world (and if you would keep abreast of the tin you 
Must read MODERN MACHINERY), interestingly written, well 
illustra ted. Sample Copy, 10¢; $1.00 per year a Pedometer, 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
813 Security Building, CHICAGO, ILLINOIS 


Patents, Trade Marks, 


co PY RIG HTS, otc., 
Address MUNN & co., See 


Office of the a. AMERICAN 
861 Breadw ay. Now 
Vifioew, @ 








ork. 
25 * St., Washington, D. C. 


aT ar ‘d book Sent Free on Application. 

















|} Copy holder, J. Auld 


Paper, carbon ot trenstes “§ Oliver Typewriter 
Cas 

Paper, certain named, Mysell-Re ins Co 

*astry work, certain named, W. Biber 

Periodicals, Herold Company ........ 

Remedy for disesses of the heart, F “yi ff 
mann-La Roche & Co, ....ccccccecesses 

Resins ane hersectl of forest trees, com 
pound of, Forestoder Company 4 

| Silk yarn, artificial, General Artificial Silk 
to . . . ** 

Silks, Pussavant & (*« 

Silks, dress, Liberty Silk Co. ‘ 

Soporific, F. Hoffmann-La Roche & Co 

Textile goods certain named, Bradford 
Dyers’ Association 

; Tors, KE. P. Lehmann 


Vorand & Oscanyan. Ly 136 
Twine holder, - En WE 2 cevcccccscuves 773,448 
Twisting machine, belt deivon, J. BE. Tynan 173,304 
Twisting machine stop motion, T. H. Smith, 
73,037, 773.088 
Type writing machine, H. J. Halle ....+... 773 





Turbine, elastic fluid, 


e 
Umbrella, biirsch & Work ......50.0ec0s 713,400 
Valve, Latta & Martin .......c.ceceeeces 73, 
Valve and angle cock, automatic safety, 

OO. BP. TROMMAM 2 oc ceds contnccicntasuaes 72,919 


automatic air safety, F. B. Morrison 772,96 
brake systems, triple, W. 


3 
Torrey ... 773,302 
3. 


Valve, 
Valve for air 

Vv. Turner 
Valve gear, independent, W. F. 
Valve mechanism, H. L. Gerken 
Valve operating means, W. R. Wood 
Vapor burner, Friedmann & Knoller... 
Vehicle, P. A. Lindrose 
Vehicle controlling mechantisn 

ard & Hatcher .......scesee00. 
Vehicle running gear, J. H. Jones 


















Vehicle seat, auxiliary, J. W. Mino o 
Vehicle swivel coupling, J. as A ‘ornelius. a 
Vehicle turning mechanism, Miller 
Vehicle wheel, B. Gastal .......-c0seeees 
Vending machine, Hl. HH. Pulwer .......... 
Vending machine, F. L, <yhes ‘ ‘ 
Vending machine casing, Horcheler & Cas 
Ventilator, P. C. Ulmen Pe eee per ‘ iy 440 
| Vessel, submarine, W. Hugnet, et al. 
Veterinac speculum, W. i. Kobinsonm 
Vibratile apparatus, L. Suyder 
. iscose ate ating appa’ ratus. L. Naudin 
tug culating tame sd 

volt ig regelating amenities M: Leblane 

’ Ming J 


* machine interlocking device, 
Gillespie oneal 
Wagon body, J. 8. Stone 
Wagon, dump, T. R. MeKuieht i 
Wall, floor, or ceiling plate, W. R. ” Willetts 
Washing machine, E. Rue 
Watchcase pendant, r. C. 
Watch guard, J. A. 
Water closet, W. F. Barnes ...... 
Water, composition of matter for purify ing 
sea or bard, A. Gutensohn ...... 
Water, purifying. T. Jones ..............+- 7 
Waves of the sea, device for utilizing the 
power of undulations of, F. Goedecke. 
Wickerwork making machine, A. Pohorze- 








Ries ........ 
Crandall ......... 


2) SERRE EE ESET SEE ET 

Windmill, J. & G. Kucera... 0... eee eeeee 
indow construction, E. H. Luanken ...... 

Wire, making steel, J. A. Horton ........ 

Wire atretcher, W. G. Batson .......-.065 

Wrench. See Monkey wrench 

Wrench, W. A. Jack@om ....ccccccescesecs 





DESIGNS. 


Badge. K. Stachowski ..... 


Foot warmer, C. H. Boeck 


Lamp glass, 0. Schott 

Monument, C. A, Orleans ..... ° : 

Spoons, forks, or similar articles, handle 
for, W. C. Codman : nih é.0ehat me 

Spoons, forks, or similar articles, handle 
Sar, B. GUO sos cede ccdcvas 


Type, font of printing, &. M. We atherly.. 
Type, font of printing, G. Macon 
Vending machine casing, multiple, G. B 

Townsend 


TRADE MARKS. 


Candy, candied fruit, and candied popcorn, 


lows Candy Co, 









THE HARRINGTON & KING 


’PERFORATED METAL 


~FtR ™ 


























CHEMICAL cE AAMINATIONS | Riisite: 











MODELS ss its p Polity Laks i gh Ln A has Ted sadald 


V. BILLAARD, Fox 1 Bldg. Prankile Franklin met New York. 


Experimental & & Model V Work 


Cir. & advice free, Rose 8t.,N.¥ 














-|MAKE YOUR OWN GAS ENGINE 


aa Ss See 


chine and 


PARSELL & Prehriesn: 120-181 W, Bist St, New York 

























ag Magical Apparatus. 


Grand Book Catalogue Over 700 engravings 
%ec. Parlor Tricks Catalogue, free 
MARTINKA & ©O., Mfre., 48 Sixth Ave., New York. 











Clrcular qo 


Teography Seas 








Cards, playing, T. 0. Holland ‘ —— | the United States next winter. 

Chemical “compound | with animal ”allumen Are you interested in Pavents, Model or Ruperimental Special Features — Madeira, Cadiz, Sevilie, 

a —_ beasntn. rete glee ° ig aS Co : H ‘ork? Our booklet entiti tied Malta, 19 DAYS IN Bo¥PT and the HoL¥ bap hoes 
gare a rhe cigs on ade «o « a 7 

a ‘WHAT WE DO—HOW WE BO [7 | tonttnecte. Senenn ties, See 8 tig 

pr nt ne Brprmarsaaseys , will be sent to you on requ Tickets good to stop over in Europe 

Corset steels, Welngarion Bron......... KNICKERBOC — CS etn JFRANK C. CLARK, 113 Broadway, Nev York 


Griswold 


vessels, F. H 
Cure for stomach complaints, F. W. Sr 
Corno Mills Co, .43,! 


Culinary 








Feed, ceriain named, 

_, restorers, certain named, M. W. Allen 

Henke pads, American Pad & Textile Cs 45,600 
Kuitt-d bedy weer, certain named, Peter. 


Seott & Co x ste 
Macaroni, certain named, Michigan Macaroni 
Co 
Paints and antic: rrosive “ Suter Hartmann & 
Rahtjen’s Cou 





Washing powder, Acme Washing Powder Co 





LABELS 

“Artificial Vichy,”’ for vichy, C. TI. Schultz. 11,511 
*“Bellatana,”’ for cigars, A. C. Henschel 

Co . 11,516 
“Calizonia,”’ for cigars, A. C. Henschel & 

Co ‘ 11,514 
“Carbonic.” for distilled water, ¢. , 

Mehultz a ‘ 11 ton 
*Castoroids,"’ for. ‘medicine, C. F. Burgman. 11,503 
Forest Comfort, for whisky, PB. Senwarz 11,512 
‘Hand Made Havana Filler,”’ for cigars, 

i. 2 2. eer 11,513 


in ws Hemloc Heave Cure,"’ for medicine, 
Iyde ; ° e 11,54 

‘La Mearode ‘na,’" for cigars, A ¢ Henschel 
. 1518 
“Perladona fur cigars, Avo 
& Co. ° 
“Sapolin Floor 
Gerate nderfer Bros 
“Selters,"’ for mineral water, C. H Schultz 11. 510 | 
“Sphinx Tuiblets, Arabian Specific,’ for 
dyspepsia tablets, Oriental Remedy Co. 
“Sweet Nip,’ for cigars, C, Henschel 


Henschel 


Stains,’ * "for floor ‘stains, 


11,505 


Co ay doeaen -++ 11,517 
“The Ideal Deodorant.’’ for antiseptic de- 
odorants, Victoria Toilet Ca 
“The Red Star Liniment,’’ for liniment, B. 
F. Pingel x 
‘Turkish < arbou India Ink,”’ for india ink, 
il Faleo : eee» 11,599 


11,506 


Turner's Brazilian Bitters," for medicine, 

BI OE os cnkc und eit ondndedsorveuadane 11,508 
PRINTS. 

ateuter’s Soap. Get a Lily-and-Rose Com 
plexion,"”’. for soap, Barclay & Co,...... ,134 

*"Wouldn’t You Like to be My Partner?” for 

playing cards, United States Playing 
Card Co nas idabelots oontiag ‘ 1,135 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 186%, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the fn- 
ventors for any of the inventions named in the fore 
going list. For terms and further perticulare 





address Munn & Co., 361 Broadway, New York 





LY) 





50c DYNAMOS | AND MOTORS 
* and all about them. By BDWAR 


D THEY 


Catalog free Bt BiER PU 





50c. 


B.'v0.. Depts &. Lynn, Mans. 














SHERLOCK 
HOLMES 


A detective told 
me the story of 
“The Golden 
Pince - Nez.” 


He then handed 
me a pair of gold 


eye - glasses. like 8 


With no other 
evidence, I wrote 
this description of 
the criminal. 


I found a good 
deal of satisfaction 
in running her to 
cover. 


She fitted my de- 
scription exactly. 


a 


Watson declares 
it my best piece of 
work. 


Perhaps he is 
right. 





CONPIDENTIAL AGENT 


thick nose, with clos 














ledy. 











the shrewd detective. It 


stands. 





“The Adventure of the Golden Pince-Nez”’ is 
the cleverest piece of deduction yet done by 


Colliers 
Household Number, issued on October agth, : 


and on sale for an entire month. At all news 
Ten cents the copy. 


is published in 


“ 




































































Scientific American 


























aun we sweaty miles per hour. 
Write for catalogue 
WALTHAM LPASUEACTVRIRG 


Wil ottmb all or- 


co. 










































Phe Fol A, Bom Dpto C, Das Big, 111 ohn New Tork 


Iai Fafa ick 





















BEST 
WATCH SCHOOL in AMERICA 
SriieWats 
near 


' = i 


to-day. 
Grant-Perri« e., Troy, §.Y 
































HIGHEST @RADE ONLY 
We make 4 specialty of Cylinders, Castings, 






en, 
We guarantee satisfaction. 


Se ae a een te eee eee ae 


oo trey 


other 





etc., 


and supply some of the most critical automobile and | 
concerns, Send patterns or drawings for | jour New 







Cur 


‘. for 
. All Stationers. 


quseren MFG. CO., 
#0 West teth 8t., New York, U.S.A 

















Pemreuees $i: "73k 
e 
For compan nt at neonate 

band GASOLINE ENGINE WOR 
Lawatwe, 


™ 


ay saktoenced (Ade eumme 
% or aan of of y erleaeny a 


































WONDER 0 of the AGE 


‘um Guggnmenne to rawe water 


Head « 
a tueiain an emeiency of from 70s to 
mane seine — W orks, Deainine Min Ay. 
Land. Beats the world 
—y an Beleocr. talogue No. 6 


SAN FRANCISCO, CAL. 





BYRON JACKSON MACHINE WORKS, - - 








L. E. Waterman Co., 


i160 State Street, Chicago, Ill. 
to7 St. James Street, Montreal 


is one which will 
yield you satisfac- 
tion all the year round, 
a convenient, dainty, 
cleanly, willing Fountain 
Pen. There is only one 
that isalways reliable, and if 
you want to please your men 
friends, a Waterman 
is the very thing to give them. 


BEWARE OF IMITATIONS 


At all dealers. Send for catalogues of 
special Christmas styles and . mountings. 












173 Broadway, New York 


8 School Street, Boston, [ass 
138 Mentgomery Street, San Francisco, Cal. 








New Lantern Sildes ees == 


WILLIAM 4H. 


Guauany. FRANCE and other nations. Also 


bia, Pa. 


UNITED STATES, ENGLAND, Se 


RAU, 1322 Chestnut sc, Philadel 





WRITES BLACK 
COPIES PURPLE 


Takes the place of pen and tuk 


vet ne tevin olor Fw nt 





CRUDE ASBESTOS 


DIRECT FROM 








prepared | R. H. MARTIN, 
ASBESTOS FIBRE | orrice, st. Paul BUILDING 
for Manufacturers use 220 B’ way, New York. 














IRON, BRASS| 
@ ALUMINUM 


| 
| 




















OVR NEW 
SKELETON 
WATCH 
READY FOR 
DELIVERY 
OCTOBER ist 


[THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, Mow York 


Gheleton Wetgh noe F a 


An Ideal 
Christmas 


WATCHES Gitt 


you ime, but de. Accurate 
very to —4 oe or an’ § "all , A..F 


7 snew Hill. Lendon, England 








Saite"er"=-- YOUR OWN ELECTRIC LIGHTS | 


Any size place, summer homes, 


ue ot launches, Ree 

Ever etail included; v 

aca ety Teal par th de fi 
Gasoline or Steam 


Sects Gy pent ol gewee) 
engines ve plen gg or pumping water, 
one road ete, For our pete 






Combines strength with simplicity. No 
automobile at double the money is so 
strongly constructed, so speedy on good 
roads, so dependable on bad, so capable in 
hill climbing asaCadillac. Friction isre- 
duced to the minimum. The mechanical 
excellence of the Cadillac is without an 
equal for power, speed and safety. 


































CADILLAC AUTOMOBILE CO., Detroit, Mich. 
Member Association of Licensed Automobile 
Manufacturers. 








Includes in the New Edition 
25,000 NEW WORDS, Etc. 


New Gazetteer of the World 
New Biographical Dictionary 


i. F Rane 
2380 Quarto Pages. 5000 Illustrations. 
New Plates. Rich Bind! 


Tiss Webster's Collagints Dictisamsy wii 


1116 Pages. 1400 Ik Size: 7 % in 








G. 6 C. MERRIAM CO., 
Publishers, Springfield, Mass. 





“POWER? 


ROPE. 
MOST POWERFULL WIRE ROPE MADE 


BRODERICK& BASCOM seabed 


ST.LOUIS, MO. 











Gree too different outfits, Sinks 
BLECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn, 





A Wonderful Help for Busy, Men 
Handier, more useful than any memo. book or other 
ecard index. A fresh card comes to the front ever: } 
day, in the elegant leather vest pocket case, whic | 


Tnindex, carries dates for 2 or 4 weeks ahead. A brain saver. 


The POCKET CARD SYSTEM 


No device answers its 
Today's card always at the front. No leaves to turn, Any 
card ls found instantly by its ‘ab, Cards for the make 
a valuable card index for desk use. Every c fe dated. 
All have cards for 12 mos. abead. . «atu. Lance 
Real Seal 


3.00 

2.50 

2.00. 2. 
1 


ROROET NO ‘MORE 
‘This automatic tickler helps you t do things at the right 
tne. Saves time, movey and worry. 


HELPS you To plan your work, to work your plan, 
to more, t fod memos, 
whee wanted, to 
save express 
MOWARD L. WILSON, TB State S., ROCHESTER, N.Y. 


















The Smith Premier Typewriter Co. 


Home Office and Factory, Syracuse, N. Y. 
‘becpsg at World’s Fair, St. Louis, Section 2%, Palace 


of Liberal Arts 


L CHBESL 
ones 

















PRESIDENT SUSPENDERS 


mean freedom in breathing. 
and $1.00 postpaid for choicest patterns. 
TBE C. A. EDGARTON MFG. O0., Box 810, Shirley, Mara. 


Weigh 20z. Any store 50c 











